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ABSTRACT

The pelalUc fishes off central California to central
Baja California were surveyed with four kinds of nekton­
collectina nets. Construction and operation of one of
these nets, the collapsible midwater beam trawl, are
described. The survey was made during eiaht cruises
between May 1961 and March 1963. More .than 189
fish species and about 52,000 specimens were taken.

A survey of the nekton off central California to
central Baja California was begun in January
196~ by the Life History and Taxonomy Program
of the Bureau of Commercial Fisheries, California
Current Resources Laboratory, La Jolla, Calif.
The purpose of this survey was twofold: to begin
to leam what larger pelagic organisms (primarily
fishes) occur in the area sampled and to investi­
gate cert,ain aspects of the life history of the hake
(Me1'l'lWchlJJ), a species of potential commercial
importance. This report presents a list of the
more than 189 species of fishes taken on the sur­
vey, with annotations on life history, distribution,
and taxonomy for many of the species. A subse­
quent report will give data obtained on the hake
other than records of occurrence. The inverte­
brates collected were placed in the Marine Inverte­
brate Collection of Scripps Institution of Oceanog­
raphy.

Since development of the Isaacs-Kidd midwater
trawl (IKMWT) in 1950, a large number of tows
have been made in the Pacific with this type of
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The number and size ranae of specimens at each station
of capture are listed for all the species; charts of the
location of capture are given for most species; and
several species are illustrated. The records for many
of the species are annotated with remarks and data on
taxonomy, ranae, ecoloaY, and ontoaeny.

net (Aron, 1960; King and Iversen, 1962; Clarke,
1963). Specimens collected with the IKMWT
have been deposited in various museums, but only
the collections made by Aron (1960) have been
reported comprehensively. Wisner (1962) gave a
list of species and numbers of each taken in 14
IKMWT tows during Operation "Wigwam" off
Baja Califomia.

In addition to the 10-ft. IKMWT, this survey
used a 10- by 14-ft. collapsible midwater beam
trawl (CMWBT), to be described in a later sec­
tion, a 5- by 5-ft. nekton net (Blackburn, 1960:
53-55), and the large Oobb Mark-II pelagic trawl
of about 70- by 80-ft. mouth opening (MeNeely,
1963).

After examining the catches made by the var­
ious nets, it seems obvious that none of the nets
used is adequate by itself to sample the nekton of
the bathypelagie area and that a variety of nets
should be used in future surveys. The Oobb trawl,
because of its large size, is more efficient than other
nets used in catching the larger and more elusive
organisms. Direct comparisons of the eatching ef­
ficiencies of these nets are not made in this re­
port, beeause of the many variables that entered
into the survey.
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CRUISES

This report has used t.he collections from eight
cruises made from May 1961 through March 1963
(table 1). Four cruises were mll,de by the Bureau's
R/V Blad~ DO'u.glas (B6203, B6~04, B6212, and
B63(3) ; two by the R/V J oh-n N. Cobb t.hrough co­
operation of the Bureau of Commercial Fisheries
Exploratory Fishing Base, Sen.tt.le, Wash.
(C6208 and C63(3) ; and two cruises by tho R/V
HoJ'i,wn through cooperation of Scripps Insti­
t.ution of Oceanography (H6105 amI H62(4).
The cruises are briefly summarized below. The
stations n.t which no fish were caught are listed
be.low as ·'nega.t.ive t.ows." The dept.hs of t.ows
in meters and the number of tows (in paren­
theses) follow the informat.ion on the types of
nets used.

Cruise H6105: RjV Hori2o-n: May 27-28, 1961;
135 t.o 160 km. (85 to 100 miles) west.'of San 'Diego,
Calif.; 5 tows with IKl\fWT: 18 (2),178 (l), 705­
1,093 (2).

Cruise B6~03 : R/V Blac.k DO"/I{lla.s: March 2~'30,

1962; San Francisco, Calif., t.o south-cent.ral Baja

California, up to 970 l{m. (600 miles) seaward; ~9

tows wit.h CMWBT and 2 tows wit.h 5- x 5-ft.. nek­
ton net.: 9-132 (6), ~56-264 (9),419-423 (15),622
(1) ; negat.ive tows, st.ations 70.80a, 70.130, 80.51,
80.80, 90.150; other cruise work, oblique tows with
]-m. standard plankton nets and 2-m. stramin nets,
bottom trawls wit.h 16-ft. otter t.rawls.

Cruise H6204 : RjV Horizon; March 16 t.o April
24, 1962; San Francisco, Calif., t.o Cedros Island,
Baja California, up to 970 km. (600 miles) sea­
ward; 48 tows with IKMWT: 148 (1), 298 (25),
410 (1),1,490 (1),1,676 (14),1,863 (4),2,234 (2).

Cruise Bfi204: R/V Bhwk Douglas,' April 6-7,
196~; 16 t.o 19 km. (10 t.o 12 miles) SW. of San
Die.go, Calif.; 6 tows with CMWBT: 38 (3),282
(1),564 (2) ; other cruise work, oblique t.ows with
I-m. standa.rd plankton net.

Cruise C6~08: RjV Joh:n N. Cobb/ August. 6 to
September 7, 1962; San Francisco, Calif., to En­
senada., Baja Ca.Iifornia, up to 970 kill. (600 miles)
seaward; 61 tows with Cobb pelagic trawl Mark
II: surfaee-92 (34), 183-296 (4), 366-403 (23) ;
negn.t.ive tows, stations 90.49a" 91.39c.

TABLE I.-Pelagic 81trvey station data
[Asterisks Indic,ate that values are approximate]

7
7
7

7
7

I I

Location of haul
Se- Time-of tow Tow-

Ve-SSllI que-nee (P.s.t.l De-pth of iJ!g Depth
Station and oceu· Start End Dare bottom wire fished Type of haul

cruise. pie-d out

Lat. N. Long. W. Lat.N. Long. W. Start End
------- --------

Hour Hour j\t. ,\f. M..55______ 06208____ 91 37°45.5'__• _ 123°~0.3'_._ 37°4~. 0'____ 1~3°23.8'_._ 6 Aug. 196~ 1750 2000 I, 189-2, 379 1,052 '366 Oblique.
0.60 ______ H6204 ___ 39 37°36.6'____ 1~3°37.0' ___

-37°4ii'~~=~
------------ 26-27 Mar. 1962 20'14 0005 3.331 5,O3~ '1,863 Horizontal.

.60 ______ C6208 ___ 9~ 37°37.0'__ ._ 1~3°37.0'_._ 123°34.0'_.- 7 Aug. 196~ 0655 0915 3, 111-~, 928 1,052 '366 Obliqu~.
0.70 ______ H6204___ 41 37°07.9' ___ - 1~4°25.0'___ -----.------ -i24';i5:rI~-.: 27 Mar. 1962 0613 0750 3,843 805 '298 Horizontal.

.70 ______ C6~08 ___ 93 37°22.2'_••. 124°1~.3'. __ 37°17.8'____ 7 Aug. 1962 1440 1657 3,843 I. 05~ '366 Oblique.
0.80 ______ H6204 ___ 4~ 36°54.0' ____ 1~5°04.4' ___

-37oii3:5'~~:: -i24059:rI~~:
~7 Mar. 1962 1250 2000 4,117 6.039 *2,234 Horizontal.

0.80______ C6~08 ___ 94 311°55.5'_. __ 125°04.0'___ 7-8 Aug. 1\I6~ 2225 00'15 4,~09 I, 05~ '366 Oblique.
.90 ______ H6~04 ___ 43 31)°34.4' ____ 125°46.0'___ ------------

-i~5;34:0'~~:
28 Mar. 1962 0012 0147 4,39~ 805 '298 Horizontal.

0.90 ______ C6~08 ___ 95 36°36.0'_•• _ 125°38.4'___ 36°38.6' ••• _ 8 Aug. 1962 0655 0005 4,484 1,052 '366 Oblique.
0.100 _____ H6204 ___ 45 36°17.0' ____ 126°31.0' ___ _._--------- -i26°25~O'~~: ~8 Mar. 196~ 0809 12~6 4,502 4,032 '1,803 Horizontal.
0.100_____ 06208___ 96 36°15.0'.__ - 126°a~.0'___ 36°1~.8' ____ 8 Aug. 1962 1545 1800 4,575 1,052 '366 Oblique.
O.I~O__ . __ B6~03 ___ :!O 35°27.2'____ 128°00.0'. __ ------------ ------_._--- 13 Mar. 1962 0035 0400 4,575 lI04 '1.419 Do.
0.120_____ H6204___ 46 35°35.2'_,__ 1~7°54.0' __ . ---_.------- ---.-------- 2S-~9 Mar. 1962 2205 0010 3.697 805 '298 Horizontal.
0.140_____ H6204 ___ 48 34°57.0'____ 129°19.0' ___ -------._--- ---_ .._-- --- 29 Mar. 1002 1022 1511 4,602 5,032 '1,863 Do.
0.160. ____ B6203___ 21 34°19.0'_. __ 130"39.5'._. ------------ ------------ 13-14 Mar. 1002 2310 0'110 5,124 604 '423 Oblique.
0.160 _____ H6204___ 50 34°16.0' ____ 130"41.5' ___ -------.---- ------------ 29-30 Mar. 196~ 2330 0110 4.868 805 '298 Horizontal.
0.180_____ B6203___ 22 33°40.5'. -.- 132°00.0' ___ ------------ ------------ 14 Mar. lOO~ 1140 1425 5,1~4 604 ·423 Do.

.180 _____ H6204 ___ 51 33°38.0'____ 131°54.0'_ ------------ ------------ 30 Mar. 1962 1300 1650 4.826 4,006 '419 Do.

.200a ____ D6200 ___ 23 3~05tS.8' ____ 133°26.8' __ : ------------ ------------ 15 MM. 1002 I)(U\O 0400 4.941 604 '423 Obli'lu~.

.200b____ '86203 ___ 24 3~056.8'____ 133°~6.8' ___ ------------ .. ---------- 15 Mar. 196~ .0400 05:!O 4,941 92 '31 Do..:!oo_____ H6204 ___ 52 32°55.0' ____ 133°~8.0' ___ ------------
-i22.;3~:5'~=:

31 Mar. 196~ '0255 0425 5,OM 805 '298 Horizontal.
5.54 ______ C6208 ___ 105 37°05.0'____ 1~2°34.0' ~ __ 36°59.0'_ -- 15 Aug. 1962 0044 0145 1I(1-~75 9'1 ~4 Do.
6.5Oa _____ C6208 ___ 10'1 36°57.0' ____ 123°10.5'___ 36°55.5'____ 122°07.0'___ II Aug. 1962 0044 0144 55 47 :M Do.
6.5'lb_____ C6208___ 103 36°58.0' ____ 122°09.8' ._ 36°57.0'____ 122°07.0'_._ 11 Aug. 19112 0330 0430 31 47 24 Do.
6.100_____ 06208___ 97 35°29.0'____ 1~5°51.2' ~ __ 35°~3.0' ____ 125"'52.4'___ 8-9 Aug. 1962 23~5 01~5 4.575 183 ·46 Do.
8.50______ C6208___ 104 36°43.0'____ 121°58.5' ___ 36°42.0'____ I~I °58.0'___ 13 Aug. 1002 0841 0912 183-92 366 *9'J Do.O.M ______ C6208___ 106 '31)°10.5'____ 1~1048.0'. __ 36°08.0'____ 1~1047.0' ___ 15 Aug. l00~ 1432 1532 23!Hi77 686 ~01 Do.

70.60 ______ C6208__ . 101 35°14.0'____ 1~3°52.0' •• _ 35°07.5'. ___ 123"58.5'~ __ 9-10 Aug. 1962 2312 011~ 4.118 I. 05~ '366 Oblique-.
70.8Oa ____ . B6203___ 17 35°13.5' ••-- 123°47.6'___ ------------ - .. --------- 6 Mar. 1962 1930 2300 4,006 604 ·256 Do.
70.80b _____ '86203___ 18 35°13.5' ••__ 123°47.6'___ ------------ --_.-------- 6 Mar. 196~ 2300 2400 4.026 121 "':29 Horizontal.
70.80-5n ___ B6203 ___ 19' 35°18.0'__ • - 123°44.0' ___ ------------ ---_ .. ------ 7 Mar. 1962 0040 0"..35 4,026 9'1 '9 Do.0.80. _____ 06208___ 100 35°14.0'____ 123°52.0'_~_ 35"07.5'____ 123°58.5'___ 9-10 Aug. 19fi~ 2312 0112 4,118 47 24 Do.
0.90______ B6:!03___ 16 34°53.0'____ 124°30.0'__ -

.34°47:O'~:::
6 Mar. 1962 1050 1455 4,209 604 *256 Oblique.

0.90. _____ C6~08 ___ 99 34°53.0'____ 124°33.0'___ -i24°3i:o'~:: 9 Aug. 196~ 1520 1720 4. ~'09 47 24

1

Horizontal.
,0.100. ____ C6208 __ • 98 34°34.0'_. __ 125°15.0'___ 34°30.0'____ 125°12.0'___ 9 Aug. 1962 0810 10~'O 4.667 1,05~ ·366 Oblique.
0.130. ____ B6203 __ . 15 33°39.0'___ , 127°00.0'___ ------------ ------------ 5 Mar. 1962 I~OO 15:!O 3,660 604 ·4~3 Do.
O.~OO___ ._ H6204 ___ 53 31°15.0'__ -- 132°07.8'___ ------------ ---------.-- 31 Mar. 1962 1905 2330 4,694 4,529 ·1,676 Horizontal.

60
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6
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7
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T ABLE I.-Pelagic Ilurlley station data-Continued

Locatil)ll of haul- Time 01 tow Tow-
ce (P.s.t.) Depth of i.r!1l' Depth

1- StEil't End Date bottom wire fished Type of haul
d ------ out

IAlt. N. ILong. W. Lat. N. Long. W. Star...:l En~
- ------- -------

30"38.0' ____ 11310 53.2'___
Hour Hour M. M. M.

25
-34°59'-4'~~: ~

____________ (5---16 Mar. 1962 2310 0210 4,758 604 °423 Do.
07 35°01.5' .• __ 121°00.0'___ 120"59.3'__ _ 16 Aug. 1962 0033 0133 348-366 110 "13 Do.
63 34°32.0'__ __ 1:lO°50.5'--- 34°30.5'____ 120°53.2'__ • 1 Mar. 1963 1513 1640 503 600 °386 Oblique.

6 34°26.5'_.. _ 1:lO°32.8'--- - - -- -------- ____.________ . 21\1ar. 1962 . 1750 ' 2110 119 132 °92 Do.
1~ 34°~::?3'____ 120°44.0'___ 34°18.0'____ 120°43.5'___ 20 Aug. 1962 O'J27 0447 451H186

----~---
"24: Horizontal.

64 34°3I.S' ---- 120"40.2'___ 34°29.4'____ 120"37.7'__ . 1 Mar. 1963 1800 1955 77..,'l1 92 °27 Do.
~6 34'18.0'___ . 120"48.0'___ --- -- - - ----- ---~-.-~----

16 Mar. 1962 1927 2135 695 805 02118 Do.
7 34°10.0'____ 121"09.7'___ ---- -------- -- -~ ------ -- 2-3 Mar. 1962 2340 0235 2,196 377 *264 Oblique.

28 34°06.6'___ . 121°1)8.0'___
---~-------- ---~--------

17 Mar. 1962 0100 D236 2,196 805 *298 Horizontal.
13 M009.5' ---- 121°11.0' ___ 1 34°05.8'.. __ 121°08.0' ___ 20 Aug. 1962 I OS50 1100 2,196 1,052 °366 Oblique.
65 34°1\.1'___ . 121°10.0'___ 34°06.1'____ 121°04.4'___ 4 Mar. 1963 1550 1830 1,501 648 "201 Horizontal.
66 33°59.0'____ 121°30.5'___ 33°53.2'~___ 1:Jl027.7'___ 4 Mar. 1963 2011 2140 3,294 150 ·55 Oblique.
S 33°49.2'____ 121°51.8'___

---~----- --- ---~--- - - - -- 3 Mar. 1962 0830 0935 3,660 377 °264 Do.
29 33°54.0'____ 121°50.0'___

---~- -- - - _.- ---~--- -- - -- 17 Mar. 1962 0948 1424 4,260 5,032 °1,863 Horizontal.
14 33"'48.";'___ . 121°~1.0'___ 33°42.5'____ 121°49.;'___ :lO Aug. 1962 1600 1813 3660 1,052 °366 Oblique.
67 33°40.0' ____ 121°~4.4' ___ 33°44.0' ____ 121°49.7'__ • 4-5 Mar. 1963 2302 0125 3:569 64 22 Horizontal.
68 33°39.0'_. -- 122°11.5'___ 33°34.7'____ 122°29.0'_•• 5Mar. 1963 0445 0725 3,660 -------- .. _-------- Oblique.
9 33°2S.7'. ___ 122°32.6'___

---~-------- --_ .. _------- 3 Mar, 1962 1405 1635 3,660 377 "264 Do.
30 33°33.0'•• __ 122"35.0'___ ------------ - --_. -------- 17 Mar. 1962 2045 2".30 4,209 805 °298 Horizontal.
15 33°2tLO'____ 122°30.0'_-- 33"21.0'. ___ 122"29.0'.__ 21)-21 Aug. J962 2320 0120 4,39'J

--~-----
24 Do.

69 33°30.0'____ 1~.!°38.0' ___ 33°~2.3' a ___ 1~~038.2'___ 5 Mar. 1963 0605 (1850 4,0'26 640 °183 Do.
10 33°09.0'____

g:~~:g:~~~ I::: ::~~~=~~~ --_ .. _~~----- 3 Mar. 1962 :lO3O 2200 4,392 377 "264 Oblique.
11 33°07.0'_~ __ -- -~ - -". ----- 3 Jl.lar. 1002 2300 2400 4,392 92 ·9 Horizontal.
32 33°13.1'____ 123°16.0'. __ ------------ --- .---~----~ 18 Mar. 1962 0500 1050 4,172 6,039 "2,234 Do.
12 32°49.0'____ 123°55.0'___ -- ------ ---- --_.. - - ~ - ---. 4 Mar. 1962 0330 0635 3,660 377 °264 Oblique.
33 32°57.0'____ 123°56.0'__ •

::::::::::::I::::::::::::
IS Mar. 1962 1512 1654 3,935 805 ·298 Horizontal.

13 32°28.3'____ 124°36.2' ___ 4 Mar. 1962 0930 1150 4,392 377 °264 Oblique.
14 32"08.7'____ 125°17.8'___ 4 Mar. 1962 1630 1915 4,209 377 °264 Do.
16 31°55.0'____ 126°06.0'___ 31°50.0'.___ 1211"07.5'___ 22 Aug. 1962 0600 0700 4.392 128 24 Horizontal.
17 31°26.0'____ 126°39.0' __ . 31°24.0'____ 126°40.0'___ 22 Aug. 1962 1110 1245 4,392 1,200 °403 Oblique.
18 31°10.0'____ 127"17..5'___ 31°06.0'____ 127'"'18.0'___ 22 Aug. 1962 1750 1925 4,392 1,200 °403 Do.
19 30°50.0'____ 127°57.0' ___ 30047.0'____ 127°55.0'___ 22-23 Aug. 1962 22fiO 0050 4,026 -------- 24 Horizontal.
20 30°30.0'____ 128°36.0'___ 30°27.0'____ 128°38.0'~ __ 23 Aug. 1962 0052 0825 4,392 1,200 °403 Oblique.
21 3000i.0'____ 129°16.0'___ 30°05.0'__ ,_ 129°19.0'___ 23 Aug. 1962 1135 1315 4,392 I, :lOO °403 Do.
22 29'49.0' ____ 129"55.0' ___ 29°46.0' ____ 129°54.0'.. _ 23 Aug. 1962 1835 1935 4,392 ·---lios· 24 Horizontal.
54 29°29.0' ____ 130°36.0' --- -~---------- .i30034.0'==:

1 Apr. 1962 1358 1535 4,502 *298 Do.
23 29°29.0' ____ 130"36.0'___ 29'"'26.0' ____ 23-24 Aug. 1962 2350 0140 4,392 1,200 °403 Oblique.
08 34°18.0' ____ 119"55.0' ___ 34°18.0' ____ 119°53.0'___ 16 Aug. 1962 1951 2051 458 ._-~---~ 18 Horizontal.
91 33°:!6.3'---- 1~1°27.1'.__ 33°~8.8' ____ 121'"'24.0'__ a 13 Mar. 1963 11/47 2140 3,660 549 °165 Do.
83 33°12.0' ____ 121"'26.;'~__ 33°08.5'. ___ 121°26.0' ___ 8Mar. 1963 lS10 2130 4,026 686 °183 Do.
84 33°18.0' ____ 121')32.0'~ __ 33°13.5' ____ 121°27.5' a __ 8 Mar. 1963 1933 2064

4'
026

1
300 "113 Do.

85 33°12.5'____ 1210)27.5' ___ 33°11.5'____ 121"25.2'. __ 8 Mar. 1963 2058 2215 4,0'26 80 18 Do.
86 33°1\.5'____ 121°25.2' ___ 33°09.0' ____ 121°20.~' __ . 8-9 Mar. 19£>3 2219 0020 4,026 400 °168 Do.
88 33°10.7' ___ - 121'30.0' ___ 33°04.8'____ 121'"'25.0'___ 9 Mar. 1963 0850 1115 3,660 600 °201 Do.
72 33°04.0'__ ._ 121°58.8' ___ 32°58.0' ____ 121°55.5'_._ 6 Mar. 1963 0800 1015 3,843 1,464 °489 Do.
70 32°37.7' __ ._ 122°47.2' --- 32°31.4'____ 122"49.3'___ 5 Mar. 19C>3 1400 1700 3,843 1,144 °366 Do.
g" 33°12.8'____ 121°11.0'. __ 3:1009.5'-'--1121008.2'--- 13 Mar. 1963 1517 1710 3,294 961 °238 Oblique.
91 33°12.3'____ 121¢12.0' ___ 33°09.3' ____ 121°09.5' ___ 13Mar. 1963 1243 1420 3,477 824 °247 Horizontal.
S7 33°06.5'____ 121°21.5' __ . 33'00.0'_. __ 121°19.0'___ 8-9 Mar. 1963 2350 0300 4,026 824 ·220 Do.
S2 33°09.0'____ 1210~8.0' ~~_ 33'0~.0' ____ 121°26.5'___ 8 Mar. 19113 1310 1530 4,026 1,098 °311 Oblique.
71 32°19.0'____ 12~52.0' _~_ 32"14.0'____ 122"48.0'___ 6 Mar. 19/13 0305 0525 3,660 700 "311 Do.
89 33°05.0'____ 121°12.0'___ 33°03.0'_. __ 121°07.0'___ 9 Mar. 1963 1410 1630 2,562 869 ·238 Horizontal.
75 32"07.3'____ 1:!~o39.5' ___ 32°00.5'____ 122"41.4' ___ 6 Mar. 1963 1617 1945 4,209 1,738 °640 Do.
62 32'"'~.a'____ 121°0\.J,O' --- 32°3~.O'____ 121°04.0'_.. _ 28 Feb. 1963 0645 0845 3,843 650 *274 Oblique.
94 33°14.0'•• __ 1210 22.0'___

32;20.8~' ~::: -i:ii045.5;~:~
18 Mar. 1963 0825 1540 3,843 800 -----·640· Do.

81 32°17.0' __ -- 121°44.0' _-. 8 Mar. 1003 0525 0755 3,843 1,738 Horizontal.
76 31°40.5'_. __ 122°03.5' _._ 31'3;.0'. ___ 122°04.3'___ &-7 Mar. 1963 2238 OO:lO 4,026 64 16 Do.
27 28'20.0'____ 1300~2.0' ___ ---.--. -•. - -1------ -.- -.- 16":17I1fllr. 1962 ~035 0100 4,758 604 °423 Oblique.
73 31°06.1)' ____ 1231)12.2' ___ 31°04.6'_. __ 123°(17.~'_._ 6 Mllr. 1963 1313 1525 4,026 800 °311 Do.
74 31°04.6'.___ 123°07.5'___ 31°03.0' •• __ 123°h2.a'_-- 6M"r. 1963 1537 1756 4,026 800 °320 Honlonta!.
38 33"20.2'____ 1I8"05.3'___ ____ M _____ ._

-----~----~-
2'J Mar. 191;2 0953 1501 769-549 800

1

*62'J Oblique.
65 33°19.0'____ 118°02.7'•• _

-----~------ -----~----~~
&-7 Apr. 191\2 ~320 O'J15 787 800 "2\18 Horizontal.

37 33°21.0'____ 118°1S.3'--- ---~-------- -----~----~- 22 Mar. 1962 o.~45 0440 86 190 86 Do.
4 32°45.0'____ 118°48.6'___ 33°00.1'__ ._ 1I9°05.2'___ 27-28 May 19111 2335 0505 1,391-1,684 l,S~ 1,093 Do.
5 33°00.9'____ 119°08.3' ___ 32°48.1'___ - l1s044.1'-_. '.!8May 191',\ 0.'\35 1015 1,510 18 Do.

63 32°55..~'____ l1S054.5'___
---~-------- ----------~-

6 Apr. 1962 1605 1735 1,720 800 *298 Do.
10 32°411.0'_ --- 1111°08.0'___ 32°46.5'_. __ lIS057.0'___ 17 Aug. 19'32 1507 1807 1,007-1,373 1,052 "366 Oblique.
1 32°411.6'____ 119°05.7'___ 3~('53.4' ____ 119°09.5'___ 27Ml\Y 1961 1055 1400 842 1,006 "704 Horizontal.
2 32°46.0'____ 119°05.4'___ 8~o51.4' ____ 1I9°1O.7'___ 27 May 19tH 1500 1720 842 251 178 Do.
3 32°44.4'__ • - 1I9°05.1'___ 32°49.1)'__ ._ 1I9°1O.0'._- 27 May 19tn 1845 2100 641 49 18 Do.

09 32°46.0'____ 119°12.0' ___ 3~044.1I' ____ 119°09.0'___ 17 Aug. 1962
-~---- ------ 183-55 -------- 18 Do.

11 32'46.0'____ 119°12.0'___ 32°44.0'__ -- 1I9°09.0'--- 17 Aug. 1962 2127 2227 183-55
-------~

18 Do.
35 32°21.0'_. __ 1111°46.8'___

----~------- -----_._-~-- 20-21 Mar. 1962 2315 0305 1,007 604 "423 Do.
61 32°~.5'. ___ 120°06.0'___ ------------ ---- ----- --- 6 Apr. 1962 0450 00.."0 1,610 403 °148 Do.
34 32°25.0'____ 1111°58.5'__ • 32°22.5'____ 1\9°55.0'___ 28 Aug. 1962 1220 1400 842-915 1,200 "403 Oblique.
60 31°57.0', ___ 120°37.0'___ --_ .. _------- ------------ 5 Apr. 1962 2100 2'240 3,697 800 "2\18 Horizontal.
33 32°05.0'____ 120°41.5'__ - 32°03.0'____ 120°39.0'. __ 28 Aug. 11162 0345 0540 3,843 . 1,200 "403 Obll'lue.
3~ 31°46.5'____ 121°33.0'___ 31°42.0'__ -- 121°20.0'___ 27 Aug. 1962 2013 2215 3,843 ----229 24 Horizontal.
SO 31°21.0'____ 122°01.0'___ 31°33.2'____ 121°513.0'__ . 7-8 Mar. 1963 2050 0025 4,118 *82 Do.
31 31"(13.0'____ 12'J~2.0'___ 31'00.0'____ 122-:O33.0'_~_ 27 Aug. 11162 0945 1\40 4,026 1,200 "403 Oblique.
35 30°42.5'____ 123~1.2' ___ _.. ----~----- ---------~--

19 Mar. 19/12 1820 2105 3,843 600 "423 Horizont.al.
78 30°47.0'____ 123°18.8'___ 30°43.0'___ . 123°20.0'___ 7Mar. 11163 OS12 00-10 4,392 275 °92 Do.
59 300'.!II.S' ____ 124°06.6' _____________ .__ ____________ 4 Apr. 1962 1045 1600 4,081 4,530 °1,676 Do.
30 30°27.0'____ 123°59.0'___ 3O°:!'J.0'_____ 1:M°00.0'__ • 26-27 Aug. 1962 2213 0015 4,026 ----800- 24 Do.
58 29042,1'____ ,125016.0'___________ . _____________ ._ 3-4 Apr. 1962 2242

~I
4,264 "298 Do.

29 29°42.0'____ 125"21.0'___ 29°38.0'_____ 125"24.0'__ . 26 Aug. 1962 1030 1230 4,392 1,200 "403 Oblique.
34 29°25.0'____ 125°59.5'. __________________ . _______ 18 Mar. 1962 1715

~
4,209 600 423 Horizontal.

28 29°24.0'____ 125°57.0'_._ 29"2'J.0'____ II26"02.0'___ 26 Aug. 1962 0'l45 4,246 -------- 24 Do.
57 29°03.0'. __ • 126°37.5'•• _ - _____________ ._. ____ ._. 3 Apr. 1962 OSlO 1223 4,3115 4,530 "1,676 Do,

Se
que.n
oeCl
pie

W!'Sll1
aud

cruise
Station

73.200 B6203 •• _
77.51. C6:!08. __
79.54_ _____ B6303_._
80.51. _____ B6203•• _
SO.52 C6208. __
flO.52_ _____ ('6303 _
flO.55. H62t14 _
80.60_ .• ___ B6203_ ._

. 80.60. _____ H6204 _
80.60 C0208 '
80.00__ • C0303 __ •
80.65•• B6303 _
80.70•• ____ B0203__ •
80.70 H62OL_
80.70 C620S _
80.70 • __ 06303 _
80.75 B6303 _
80.80 B6203 _
80.80_ _____ H6204 _
SO.80 C6208 _
SO.80 C6303 _
SO.90 B6203 _
80.90--5n__ . B6203 _
80.90 H6204. __
80.100 B6203 _
80.100 H6204 _
80.110 B6203 _
80.120 B6203 _
80.130 (,6208 _
80.140_ _ C6208 _
80.150_ ____ ('6208 _
SO.160 C6208 _
80.170__ • __ C6208 _
80.1811 (,6208 _
80.190 •. C'1208 _
8n:lOO • H6204. __
80.210. • C6208___ 1
82.4; • (,6208___ 1
82.61 06303_._ 1
83.70 C6303___ 1
8&.70.\_ ____ Br>303__ • 1
S3.70b_. B6303___ 1
83.70c __ • __ B6303___ 1
83.72 .__ B6303_ __ I
83.77 • __ C6303 __ • 1
83.90 C6303___ I
84.67 C6303__ .1 1
84.68 • __ C6303.__ I
84.70_ _ C\1303. __ I
84.71.._____ 06303_ __ I
84.92 B6303_ __ 1
85.68 06303.__ 1
86.92. _ 06303.• _ 1
87.70,,_._._ B6303 __ • 1
87.70b __ •• _ B6303 __ • 1
87.80 ('6303. __ 1
87.90 C6303.__ I
87.200 R6203. __
8UIl5" Br,303 _
88.105b B1l303 _
00.32 B/;2Il3 ,
90.32_ •• H6204 _
OO.3!L Bf\~03 __ .
90.45,,_ H6l05 _
9O.45b H6105 ,
90.45 H6204__ •
90.47 • __ C6208 _
90.4S,,_ H6105 _
1IO.4Sb_____ H6105 1
1IO.48c H6l05 _
1IO.49a ('6208 _
90.49b C6208 _
90.60 B6203. __
90.60 H6204 _
90.60 • __ C6208.. _
90.70 H6204 _
90.70__ . ('6208 _
90.80 C6:!08 _
90.90 (,6303. __
90.100_ _ C62tJS. __
90.110 B6203 _
90.110 C6303 _
90.120 HII204. __
90.120_ ____ C6208 _
90.140 H6204 _
90.140 C6208 _
90.150 B6203 _
90.150 C6208 _
90.160 __ • __ H6204 _
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TABLE I.-Pelagic survey station data--Continued

Station
Vessel
and

cruise

Se­
quence
occu­
pied

Location of haul

Start End Date

Time of tow
(P.B.t.) Depth of

bottom

Tow·
Ing

wire
out

Depth
fished Type of haul

Lat.N. Long. W. Lat.N. Long. W. Start End

--i~372- -----0006- -Obiiq{'e:----
1.372 °403 Do.

640 150 Horizontal.
686 °192 Oblique.
&57 °306 Horizontal.
800 °298 Do.
600 °311 Do.

4,530 °1.676 Do.
800 °298 Do.

4,530 °1,676 Do.
800 °298 Do.

4,530 °1,676 Do.
150 °55 Do.
600 °423 Do.
600 °320 Do.
800 °412 Oblique.
500 °240 Do.
400 °176 Do.
600 °423 Horizontal.
800 °426 0 blique.
390 °152 Do.
400 °176 Do.

Oblique.
Horizontal.

Do.
Obllqul'.
Horizontal.

Do.
Oblique.
Horizontal.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

Oblique.
Horizontal.

Do.
Oblique.
Horizontal.

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.

M.
°403
°423
°298
°403

24
1,676
°403

36
Surface

M.
1,200

600
600

1,200

--4~53ii-

1,200

M.
4,301
4,026
4,484
4.392
4,392
4,209
4,392

732
366

--------458- :::::::: --Surface-
4, 026 250 °73
37-55 36

549 . Surface
549 915 :!Ol
732 915 °274

4,026 649 °105
82 73
64 Surface

366 _00_____ 296
73 °9

73-146 °82
55 __ 00____ Surface
55 Surface

275 183
92 92 °37
92 92 °37

275 . Surface
549-641 400 °282

961 800 °563
137 92 °37

686-1098 800 °563
421-439 732 °274

2,196 600 °423
3,477 1,372 °468

732 ._______ 66
1,874 800 °298
1,995 92 22
1,739 800 °298
2,782 4. .';30 °1,676
3,111 1,372 °458
3,962 4, 530 °1,676
3,861 800 °298
3,843 4,530 °1.676
4, 099 800 °298
4,209 4,530 °1,676
4,145 4,530 °1,676
2, 837 824 2:!0
3,569 46 9
1,830 1,372 °458
I, 153 800 °298
1,153 732 °201
1,830 I, 190 °403
2,416 800 °298
1,830 640 °156
3, 660 600 °423
3. 953 800 °298
4,269 4,530 °1.676
4,108 1,100 °410
4,200 4,530 °1,676
1,830 686 °165
2,196
2.196
2,196

220
549
586

3,294
2,196
3.916
3.660
3,660
3,861
4,063
4,118
3,660
3,203
2,745

366
1.281
3,660

732
176-183

275

Hour Hour
1930 2110
0020 0200
1900 2040
0600 0740
2225 0025
0534 1006
1625 1705
2037 2120
0015 0134
1005 1030
2256 2356
0030 0255
2017 2130
2315 0015
0840 1215
1305 1510
1215 1450
0115 0215
0230 0400
1142 1310
0745 0\l43
1913 2022
1715 18200142 _
20"..5 2131
0218 0350
0400 0545
2025 2131
1320 1422
2305 0025
0043 0207
1434 1625
1822 2115
0140 0415
0858 1245
2245 00"..0.
02:?9 04141
0450 0620
1020 11 fi5
2120 0205
1530 1930
1630 2100
0048 0305
0941 13472230 _

1008 1416
0306 0724
1300 1830
2230 0".00
0328 0620
0200 0400
2100 2315
1225 1624
2120 2300
1412 1600
0100 0330
0520 0700
1644 2057
0653 0750
1530 1930
0200 0550
0900 1330
0912 1255
1425 1900
1700 1840
1040 1435
1257 1434
1634 1813
1724 1922
2305 0328
0850 10"..3
1640 2042
0044 02:?3
0715 1135
2312 0137
2325 0225
o..~2O 0752
1219 1433
1952 2148
0309 0510
2152 0034
0803 1032
1457 1612
1925 2150

126°38.0' 29°03.0'____ 126°42.0'___ 25 Aug. 1962
127°58.0'___ 18 Mar. 1962
128°00.0'___ 2 Apr. 1962
127°57.0' 28"23.0' 128"00.0'___ 25 AUIl. 1962
128°33.0' 28°03.5' 128°40.0' 24-25 Aug. 1962
129°14.9' ._______ 2 Apr. 1962
129°14.0' 27°43.0' 129°16.0'__• 24 Aug. 1962
118°23.8' 32°32.8'____ 118°23.0'___ 5 Sept. 1962
118°24.0' 32°51.8' 118"22.0'___ 6 Sept. 1962
118°22:5' 32°51.5' • 118°22.0'___ 6 Sept. 1962
117"24.0' 33°03.0' 117°24.5'___ 6 Sept.. 1962
123"27.3' 30°12.0'_.__ 123"24.0'___ 7 Mar. 1963
117°19.2' 33°01.5' 117°18.0'___ 3 Sept. 1962
117°23.0' 33°00.5'__ 00 117°24.0'___ 3-4 Sept. 1962
117"25.0' 32°53.5' 117°27.0'___ 3 Sept. 1962
117°35.8'__ • 32°49.2' 117°32.3'___ 12 Mar. 1963
122°15.7' 30°26.2'____ 122"09.8'___ 7 Mar. 1963
117°20.0' 32°47.5' 117°20.5'___ 2 Sept. 1962
117°20.0' S'~048.0' 117"19.5'___ 4 Sept. 1962
117°19.5' 32°45.5'____ 117°19.0'__ 0 31 Aug. 1962
117°18.0' 32°46.0' 117°18.5'___ 1 Sept. 1962
117°18.5' 32°45.0' 117°19.7'___ I Sept. 1962
117°17.5' 32°42.0' 117°17.5'___ 6 Sept. 1962
117°19.0' 32°44.0'____ 117"18.0'__ • 7 Sept.. 1962
117°24.5' 32°38.0' 117"22.5'___ 4 Sept. 1962
117"27.5' 32°3.~.4' 117°30.8'___ 7 Apr. 1962
117°30.8' 32°38.6'____ 117°33.3'___ 7 Apr. 1962
117°23.0' 32°35.0'____ 117"21.5'___ 4 Sept. 1962
117°21.5' 32°30.6' 117°23.1'___ 6 Apr. 1962
117°21.6' 32°30.7' 117"24.5'___ &-7 Apr. 1962
117°21.6' 32°30.7' 117°24.5'___ 7 Apr. 1962
117°23.4' 32°32.2' 117°25.5'___ 7 Apr. 1962
117°53.0' 31°45.2' 117°46.7'_~_ 21 Mar. 1963
118°30.7' .______ Zl Mar. 1962
119°32.0' 30°54.7' 119°28.4'___ 19 Mar. 1963
116°59.0'___ 31°51.5' . 116°57.5'___ 1-2 Aug. 1962
117°26.7' .__ 12 Apr. 1962
117"27.0' 31°18.0' 117°27.3'___ 22 Mar. 1963
118°09.9'.. 00 00_ 12 Apr. 1962
118°45.5' 00 12-13 Apr. 1962
119"09.8' 30"28.4' 119°06.2'___ 19 Mar. 1963
120°07.0'___ 13 Apr. 1962
120°46.8'___ 14 Apr. 1962
121"25.0' 14 Apr. 1962
122'46.8'___ 14 Apr. 191;2
124°05.8'___ 15 Apr. 1962
125"20.0'___ 6 Apr. 1962
117°47.0' 30'05.5° 117°45.2'___ 22 Mar. 1963
118"00.0' 29°21.0' 118°00.0' 22-23 Mar. 1963
118009.0' 29°13.8' 118"03.5'___ 23 Mar. 1963
115°58.5'___ 21 Apr. 1962
116°01.2'___ 29°42.8'.___ 115°59.0'___ 2S Mar. 1963
116°41.2' 29°36.2'____ 115°59.0'.__ 24 Mar. 1963
116°15.1' .. 20 Apr. 1962
116°47.0' 29"25.8' 116°45.0'___ 23 Mar. 1963
116°59.0' 00_____ 28 Mar. 1962
120°14.0'___ 19 Apr. 1962

m:~g:k: :::::::::::: :::::::::::: ~: ~g~: ~:~
124°07.0'___ 17 Apr. 1962
115°59.6' 29°34.7' 115°57.5'___ 26 Mar. 1963
116°01.3'___ 29"32.4'____ 116°00.6'___ 26 Mar. 1963
116°00.0' 29°32.0' 115°5\1.0'___ 25 Mar. 1963
116°01.8' 29°~1.0' 116°00.4'___ 25 Mar. 1963
115°30.7'___ 29°10.8' • 115°28.5'___ 26 Mar. 1963
115°38.0' 29°14.5' 115°32.4'___ 27 Mar. 1963
115°41.6' 28"08.0' 115°41\.5'___ 1 Dec. 1962
115°32.3' ~ 0_____ 22 Apr. 1962
115°33.0'.. _ 27"38.7'____ 115°30.2'___ 1 Dec. lll1l2
115°51.5' 22-23 Apr. 1002
116°36.3' 00_________ 23 Apr. 1962
117°09.2'.._ 23 Apr. 1962
117"47.0'___ 24 Apr. 1962
118°26.2'___ 24 Apr. 19~2

115°11.4' 27°01.2'____ 115<09.4'___ 1-2 Dec. 1962
115°31.0' 28-29 Mar. 1962
114°54.0' 26°27.5' 114°50.7'___ 2 Dec. 1962
114°14.5' 26°07.0' 114°14.0'___ 2 Dec. 1962
113°27.0' 25°41.5' 113<31.0'___ 2 Dec. 1962
112"56.0' 25°01.0' 112°56.0'___ 3 Dec. 1962
114°02.0' 29-30 Mar. 1962
112"42.5' 24°29.0' 112°42.0'___ 3 Dec. 1962
112003.0' 124"08.0' 112"ll'~.3'___ 3 Dec. 1962
111°44.0' 23°39.5'____ 111°36.0'_.__ 3 Deo. 1962

29°05.0' _
28°25.0'__ --
28°22.0' _
28°26.0' _
28"06.5' _
27°46.0' _
27°46.0' _
32°53.3'-- --32"52.9' _
32°51.7' _
32°59.5' _
30°18.8' _
33°03.5' .
32°58.5' _
32°53.5'---.
32°51.1'---­
30°31.2'.. --
32°49.5' _
32°50.5' _
32°47.0' _
32°44.0' ---­
32°46.5'---­
32°43.5'---­
32°47.0'----
32°39.0' _
32°33.0' _
32°33.4' _
32°37.0'---­
32°29.0' ----
32°29.0' _
32°31.4' ---­
32°30.7'__ --
31°49.0' _
31°35.0' ---.
31"00.0' _
31°54.4' _
31°21.2' ----31°21.0' _
31"00.0' _
30°39.0'_ ---
30°32.5' _
29°58.5' _
29"38.0' •
29°19.0' ----
28°40.5' _
27°59.4' _
27"22.6' _
30°18.4' _
29°30.0' _
29°12.1' _
29°46.5' _
29°46.3'----
29°41.2'. _
29°32.4'__--
29"28.4' _
29°16.5' _
27°32.1'.. __
26°56.8' _
26°16.0' _
25°34.7'_. __
29°41.5' _
29"39.1' _
29°34.7' _
29°38.9'__ . ­
29°13.0' ---­
29°21.0'__ --
28°11.0' _
27°43.2' _
27°44.0' _
27°29.1'----
27°00.0' _
26°51.0'----
26°31.0' _
26°09.0' _
27°08.0' ---­
26°58.0'---­
26°32.8'----
26°12.0' _
25°45.5' __
25°06.0'---­
24°40.0'---­
24°35.5'---­
24°11.0'---­
23°42.0'----

127
.31
56

126
125
55

124
146
147
148
150
177
141
142
140
190
179
139
143
135
136
137
149
151
144
67
68

145
62
64
66
69

197
40

195
138
70

198
71
72

196
73
74
75
76
77
78

199
200
201
84

203
204
83

202
44
82
81
80
79

207
20ll
205
206
209
210
152
85

153
86
87
88
89
90

1M
47

155
156
1.57
158
49

159
160
161

90.160 062011.-_
90.180_ _ B6203 _
90.180 H620L_
90.180_ ____ 062011.-_
90.190_ ____ 06208 _
90.200 H6211L_
90.200_ ____ 06208 _
91.39a_ ____ 06208 _
91.39b 06208 _
91.390_ ____ 06208 _
92.28_ _____ 06208 _
92.115 B6303 _
93.26 06208 _
93.28 06208 _
93.29 06208 _
93.3L. 06303 _
93.100 06303 _
94.283_ ____ 06.."08 _
94.28b 06208 _
94.29a_.. •• 06208_ ••
94.29b_ ____ 06208 _
94.290_ ____ 06208 _
94.29d_____ 06208 _
94.2Ile 06208 _
94.30 06208 _
94.32a_ ____ B6204 _
94.32b_____ B6204 _
95.30_ _____ 06208 _
95.3Ia B6204 _
95.31b B6204 _
95.310_ ____ B6204 _
95.3Id B6.."04 _
97.40 06303 _
97.50_______ B6203 _
97.65 06303 _
99.31. 06208 _
100.40 H6204 _
100.40_ ____ 06303 _
100.50_ ____ H6:!O·L_
100.60 H6204 _
100.6u 06303 _
100.80 H6204 _
100.90 H6204 _
100.100 H6204 _
100.120 H6204 _
100.140 H6204 _
100.160 H6204 _
103.50 06303 _
107.60 06303 _
lOS.63_ ____ 06303 _
110.35_ _ H6204 _
110.35______ C6303 _
110.36 Ofl3O,, _
11ll.40 H6204 _
110.46 06303 _
110.50 B6203 _
110.100 . H6204 _
110.120 H6204 _
110.140 H6204 _
110.160 • H6204 _
111.36a 06303 _
111.36b_ ___ 06303 _
111.37a_ ___ 06303 _
111.37b 06303 _
113.34a 06303 _
113.34h 00.'03. __
118.43 B6212 _
120.45 H6204 _
120.45 B6212 _
120.50 H6204 _
120.60 H6204 _
120.70 H6204 _
120.80 H6204 _
120.90 H6204 _
123.45.. B6212 _
123.50 ·B6203 _
127.45..____ B6212 _
130.40______ B6212 _
133.35______ B6212. __
137.35______ B6212 _
137.50 . __ B6203 _
140.35______ B6212 _
143.30 B6212 _
147.30______ B6212 _
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Cruise B6212: R/V Bl,ack Dou.gl.as ..· December
1~'3, 1962; central to southern Baja California, to
about 80 km. (50 miles) seaward; 10 tows with
OMWBT: 55-176 (4),240-311 (3),386-426 (3);
other work, collections at. Marquis Point. and Mag­
dalena and Santa Maria Bays, Baja Califomia,
using seines, rotenone, otter trawls, and dip nets.

Cruise B6303: R/V Bhuik Dotl,gld~..· February
28 to March 18, 1963; Point Conception to off San
Diego, Calif., to about 480 km. (300 miles) sea­
ward; 13 tows with CMWBT: 18-73 (3),113-201
(3), 274-386 (5), unknown (2); negative tows,
stations 87.70a, 87.70b; other work, oblique and
horizontal tows with I-m. st.andard plankton net

and I-m. dosing net and bottom trawling with
16-ft. otter trawl.

Cruise C6303: R/V John N. Oobb; March 1-27,
1963; Point Conception, Calif. to central Baja
California, to about 430"km. (270 miles) seaward;
36 tows with Oobb pelagic trawl Mark II: 9-27
(5), 82-192 (10), 201-403 (15),458-489 (4), 640
(2) ; negative tows, stations 80.70, 85.68, 1l1.36b.

STATION DATA

The basic station numbering system in use since
1950 for the Califomia Cooperative Oceanic
Fisheries Investigations (CalCOFI) was used for
station designation during the pelagic survey (fig.
1) . Al~ explanation of this numbering pl~n was
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given by Scripps Institution of Oeeanogrn,phy
and Fish and 'Vildlife Service (1952). The sta­
tions occupied during the eight. cruises are shown
in figures 2A. and :m.

The station data for th~ eruises are given in
table 1. An asterisk in the table indicates n,n ap­
proximate value. The stations are listed in in­
creasing numerical order by line from north to
south and ·hy sta.tion number from e.ast to west.
""Vhen the same station was occupied more than
once during It cruise, the earliest occupancy was
designated ''It'', the next "b", .. , The de.pth
fished was determined or estimated in a variety of
ways. A depth telemeter with a conducting cable
was used for some stations on cruise C6208; the
Brown Depth Recorder for several stations on
eruises H6105 and Ht~~04; and a bathykYlllogmph
for a few stntions on eruises B6203, B6204, B6212,
and B630;3. For some stations on cruise H6204,
a faetor of 0.37 times the. length or the wire out,
was used to estimate the depth fished.

The depth of bottom at each station, the amount
of wire out, and the depth fished al'e recorded in
meters. This has produced some une,-en or ir-

regular numbers that are frequently repeated in
table 1. One reason for this is that depth of bot­
tom at. each station was originally recorded in
fathoms, either from the depth recorder or chart
re..'\ding, and was subsequently converted to meters
to eOllform to the l'e(luired style of this report. At
a number of stations on some of the eruises, the.
amount of wire out. was set at a pa.rt.icular lllunber
of meters, and the calculated or estimated fishing
depth wQ.s a refleetion of amount of wire ont (for
example, on cruise H6204 most stations were mltde
with either 800 or 4,500 m. of wire out, and the
estimated depth of fishing was 298 and 1,676 m.,
respectively) .

The types of t.ows are list.ed as horizontal or
oblique. For horizontal tows, u· sele.cte.d amount
of wire was let. out and the trawl was towed within
a generally rest.ricted depth range. Obviously,
the tra,wl was fishing in descent. to and ascent. from
this de.pth, but most of the fishing effort for a
horizontal t.ow was usually near the maximum
depth fished. It. is recognized that. after t.he
seleeted amount of wire has been let out, the trawl
may sink for a t.ime while being towed. Also, if

30°

FIGURE 2.-(A) Stations occupied during IX'lagic survey. (B) Stations ()('Cupied in the central and shoreward portion
of the pelagic SUI'Vey.
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the ship's speed is reduced when the wire retrieval
begins, the trawl may sink and continue fishing
deeper than t.he calculated maximum depth re­
corded for the horizontal tow. The oblique tows
were made in two WH,yS: (1) by' letting out a
sele.cted length of wire as fast as feasible and re­
trieving slowly or in stages (as, on a de.ep tow,
taking in 100 m. of wire during about. 3 to 5 min­
utes and towing for 10 miIiutes before retrieving
morE;' wire) itnd (2) by letting the wire out slowly
or in stages itnd retrieving as fast as possible.

COLLAPSIBLE MIDWATER BEAM TRAWL

On vesse.}s sueh as the Bla.ck Dmlgla.s, inade­
quately equipped to ope.rate (most) large nets, it
was necessary to have a collapsible net (fig. 3).
Views of operation of the net and eertain details
of construction and the jury-rigged wineh and H­
frame aboard the Black Dou,gla.s are shown in
figures 4 and 5.

In devising t.he CMWBT, several features desir­
able in opern,ting sueh a net were considered, and
u.ttempts we.re made. to in(011)orate, these featurel;;
into the design and function.

Mo'/(.th opt~·ning.-This should be large to sample
. a relatively large area and to reduce eseapement.

The horizontal opening was fixed at 10 feet by the
top and bottom beams. The vertical, nonrigid
opening was hung at. 14: feet. In' towing, t.he
vertieal opening was reduced to about 12 feet at 2
knots and to about 10 feet at 4 knots; the. latter
still left a sampling area of about 100 square feet.

To-wing speed.-The CMWBT was strongly
constructed. The maximum speed at which it
was towed was about 5 knots, but faster speeds
could have been used.

M01l.t1~ ope'ning obstrltctwn.-There was no ob­
struction from the top beam brielle, and that from
the bottom beam brielle was not great; this could
be eliminated by a spre.ader bar.

Spt'ci"/1IR"l/. da·/nage.-This was reduced by a
spe.c.ially constructed cod end (figs. 3 and 5D).

The bullet-shaped deviee attached to the top
beam in figure 4 is a bathykymograph. This
model funetioned sporadieally and unsatisfactor­
ily in our experiments.

SUMMARY OF FISHES COLLECTED

More than 189 species of fishes were taken in the
survey. The exact number cannot be determined
at this time because of the uncertain identifica­
tion of more than 18 forms. At least one previous-

,TOP BRIDLES
IZ' 3" LENGTH

, ,,
it; 10' >!

a; D
BEAM

r'" "'""...I"METER DIAMETER

~D-ENDCL.AMPS

2" BAR

NYLON

14'

z" BAR NYLON WITH

I/B" BAR ACE NYLON LINER

: BEAM ,
I

I I
I

31' 6" "N I
I I

FIGURE S.-Diagram (lateral view) of 10- by 14-ft. collapsible midwater beam trawl (Cl\:IWBT).
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FIGURE 4.-CMWBT. A, emerging. B, boarding. C, top beam secured to H-frame, bauling in bottom
beam. D, both beams secured. Cylinder attached to middle of top beam is bathykymograph.

ly lmnamed and undescribed genus and at least
four undescribed species were taken; these speci­
mens have been made available to specialists work­
ing on the groups concerned. Sixteen orders of
fish and 71 families are represented, including 52
species of the order Isospondyli, 51 species of
Iniomi, and 37 of Percomorphi. The greatest
nllJUber of species in a single family was 40 in the
Myctophidae. The greatest number of species in
a single genus was 12 in Lampanyctus (Mycto­
phidae); the next greatest was 8 in Melamphaes
(Melamphaidae) .
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About 52,000 fish were taken in the pelagic sur­
vey. The order Isospondyli comprised about 56
percent of <this total, including the numerically
most abundant species, Engraulis morda:n, which
itself was 34' percent of the total number. The
Iniomi was the second most abundant order, about
38 percent of the total; the family Myctophidae
comprised most of this percentage. The mycto­
phid genus Lampanyct1tS (including the subgenus
Triphoturus) , was 21 percent of the total, and
Lampanyctus (Triplwtu1"'Us) mexicanus was the
second most abundant species-about 18 percent
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FIGURE 5.-CMWBT. A, towing; note H-frame, slush block, angle indicator, meter wheel, winch, and
capstan. B, depressor and rib on back of bottom beam for lashing net. C, afterpart of net with two
detachable one-meter rings. D, lined cod end and cod-end clamp.

of the total. Forty-four of the species were rep­
resented by a single specimen. The preponder­
ance of anchovies (Enq1'a'ulis mordax) in the above
figures does not indicate a high relative abundance
of this pecies over the survey area-as is true for
Lam1JCmyct'u8 (T.) mexwanus-because the bulk
of the anchovies taken on the survey "as from two
larO'e cat hes at stations close to shore.

During the survey, 19 tows C<'tught one or more
fi'h (12 other tows did not catch fish, for various
reasons). Species of Myctophidae were taken at

PELAGIC FISHES, CALIFORNIA CURRENT AREA

more of the "successful stations" than any other
family. Lampanyctus (T.) mexicanus was taken
at 76 stations-more than any other species. Other
myctophids caught at a relatively large number
of stations were: H eirops crockeri and Oeratosco­
pelus townsendi (66 stations each), Lampanyctus
ritteri (63 stations) , Diaphus theta (61), Symbolo­
ph01'US calif01'niense (55), and Stenobrachius leu­
copsarus (54). Of the Gonostomatidae, Oyclo­
thone s-iqnata was taken at 64 stations, Oyclotlwne
acclinidens at 49, and Danaphos oculatus at 47.
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Three species of Sternoptychidae were captured
at a large number of stations-...4:rgyropeleC'll,s
ha1.oaiell,s-is at 54, A. paaificus at 49, and A. intm'­
1nedJu,s at. 45, Three other species collected at a
number of stations were ldiacanthus a1L'brost01llJU8
and SCOIJelogadUJ11n·kolepl-s bl~lJinosu8 (50 each)
and 111erlu.<Jr;iu.s prodtuct'll,s (42) . Si~"ty of t.he
species recorde.d were. caught. at only one st.ation.

The most abundant species in a single t.ow was
EngmuliJJ l1z,omam-a;bout 9,000 specimens (450
pounds) ta-ken at a single stat.ion. Lampanyctus
(T.) 11z.exica1/lU8 had the next highest numbers­
about 3,000 specimens at one station and 1,857 at
another. Ot.her large single collections were
(!era.tmwopel1./-8 to'l.onse·ndi (944:) , StenobracM1.t8
lew1opsaru,s (735), Vincig1.tM'1·ia lueetur. (537),
Mel'11.l.ccius p1·oductu"..~ (495), and Lem'oglO,ssu8
8tilbhts (396).

The maximum number of species in a single tow
was 44, with the Oobb pelagic trawl on cruise
'06303 at station 86.92. On the same cruise, re­
latively large numbers of species per tow were
taken .at stations 100.65 (41 species), 83.77 (38),
and 87.80 (37). Maximum numbers of species per
tow with the 10-ft. Isaacs-Kidd midwater trawl
(IKMWT) were taken on cruise H6204 at. stations
80.90 (34 species) and 60.60 (32). The maximum
number of species per tow with the collapsible net
was 21 on cruise B6303 at station 84.92.

Many variables affected the numbers and spe­
cies of fishes caught on the survey including depth
of tow, t.ime of year, diurnal migration, speed and
length of tow, size of net., size of net. webbing, and
water mass sampled. Beca~se of these variables,
many of the numbers and percentages just cited
relate to the survey rather than to the charact.er of
the pelagic environment.

For abundant and for more significant species,
the locations of capture are shown on distribution
charts. These charts bear one symbol for each sta­
t.ion at which a species was ca.ught-the.y do not
indicate the capture of a species more than once at a
single station.

The specimens preserved from the pelagic survey
have been placed in four collections. Some of the
larval and juvenile forms are in the Bureau of
Commercial Fisheries Califomia Current Re­
sources Laboratory. A small representative series
of the bathypelagic species is in the Stanford Uni-
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versity Natuml History Museum. A large repre­
sentative series of most species taken is in the Fish
Division of t.he U.S. National Museum. The reo
mainder of the material, comprising the bulk of the
collect.ion and representatives of most species
taken, is in the Marine Vertebrate Collection of
Scripps Institution of Oceanography. The dis­
position of all the l:\pecimens is recorded in the Field
Data Books of the Bureau Laboratory at La .Tolla
and in the collection records at Scripps Institution
of Oceanography. Representative type material
of any new taxa that are based on these specimens
will be placed in the U.S. National Museum.

ANNOTATED LIST OF FISHES
In preparing the data for this report we at­

tempted, with the help of other ichthyologists, to
determine specific identifications of the specimens.
Many taxonomic problems were not solved; we
brie.fly describe these in the annotations of the spe­
cies nnd also include our resolutions of some of the
problems.

The fishes listed below are arranged phylogene­
tically by order and family. Each record of cap­
ture is listed under the species in the following ab­
breviated form, from left to right: the station of
capture; the cruise during which the station was
occupied; the number of specimens taken at that
station, in parentheses; and the length or length
range in millimeters of the specimens. For some
collections, numbers or lengths of specimens are not
available; for others, weight instead of length is
given. At a few stations specimens were discarded
at. sea before accurate records were made.

Lengths of specimens are given in millimeters of
standard length (SL), except where otherwise
noted. Total length (TL) is used for a few species,
and where this designation is given for the initial
entry in a species list, all subsequent measurements
in that list are in total length. Specimens 100 mm.
in length and larger were measured to the nearest
millimeter; most specimens smaller than 100 mm.
were measured either to the nearest millimeter, or
to the nearest half-millimeter. In collections with
damaged spec.imens that were not measured, "dis."
(disintegrated) is used instead of a length. A plus
sign following the length measurement of some
specimens indicates that a portion of the posterior
end of the body was missing.
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ELASMOBRANCHII
CARCHARHINIDAE

1. Pl'ionace glau,ca (Linnaeus).
Figure 6A.

60.55, C6208, (4) 865-1.785 mm. TL; 6.'5.54. C6208. (3)
1.25-'5-1,365 mm.; 91.39b. 06208. (1) 568 mm.; 107.60.
06303, (1) 1,200 mm.

MYLIOBATIDAE

2. Holorhin1!J8 californic'UJJ (Gill).
Figure 6A.

93.26. 06208. (3) ca. 5 kg.• no length rt'Corded.

TORPEDINIDAE

3. Torpedo cali!o1'nica Ayres.
Figure 6A.

77.51, C6208, (1) 453 mm. TL; 80,52. 06208, (1) 422
mm.; W.2Sb, 06208. (1) ca. 5 kg.; no lengt.h rt'Cordt'd.

This species is generally considered to be a ben­
thic inhabitant of moderat.ely deep water. For
the first t.wo records above, however, night tows of
the Oobb pelagic t.rawl at the surface (trawl fish­
ing no deeper than 24 m.) captured single speci­
mens of TO'l'pedo. about 24 km. (15 miles) offshore
in water about 350 to 690 m. deep. .

ISOSPONDYLI
CLUPEIDAE

4. 8amlnops caerltlea (Girard).
. Figure 6B.

W.28b. C6208, (9) 225--275 mm.; W.29b, 06208. (43)
195-235 mm.; 84.29c. C6208, (2) 195 mm.: W.30. C6208,
(1) 225 mm.

ENGRAULIDAE

·5. Engra,ulis '11wm((;l! Girard.
Figures 6B aod 7.

6.'5.54.06208. (ca. 450) 113-150 mm.; 66.50. C6208, (few)
ca. 102 mm.; 70.60, 06208, (t") 33 mm.; 70.80, 06208, (2)
29-30 mm.; 70.90. C6208, (17) 21-27 mID.; 77.51, C6208.
(ca. 2.'50) 10"..--143 mm.: 80.52, 06208. (10) 28.5--143 mm. ;
80.60.06208, (1) 37 mm.; 80.65, B6303, (1) 121 mm.; 80.80.
H6204:, 1.1) 141 mm.; 82.45. 06208, "10 ~bs. (4 kg.) in all,"
sample 1.19) 109--150 mm.; 82.69. 06303, (58) 118-144 mm.;
83.70b, B6303. (25) 120-140 Inm.; 83.70<,. B6303, (1) 131
mm.; SUO, C6303. (44) 120--137 mm.; 87.9£' C6303, (1)
100 mm.; 90.32. H6204, 1.3) 108-123 mlll. j 90.45, H6105,
(13) '1--14 mm.; 9O.48b, H61oo, (193) 4-28 mm.; 92.28,
C6208, (50) ca. 125 mm.; 93.28, 06208. (ca. 100) 2 kg.
adults; 93.29, C6208, (200 kg.) 100 fish sample, 85--135
mm.; 94.29b, C6208, I.4) ca. 100 mm. ; W.29c, 06208, (16)
55--121'; mm.; 95.30. C6208, (1) 150 mm.; 97.40. C6303, (1)
121mm.; 00.31, C6208. (16) ca. 50 mm.; 107.60. C6303, (2)
123--126 mm.; 110.35. C6303, 1.6) 116-126 mm.; 113.34b,
06303. (ca. 170 kg.) 115--135 mm.; 120.45, H6204, (2)
16-17.5 mm.; 120.50. H6204. 1.2) 12.5--14 rom.

PELAGIC FISHES, CALIFORNIA CURRENT AREA

Anchovies were taken at 33 stations. Nine of
these records were of larvae or small juveniles from
close inshore to about 260 km. (160 miles) off­
shore. Three stations produced records of an­
chovies that add significantly to our"knowledge of
the biology of this species. (1) At station 89.90,
C6303, one adult was taken about. 400 km. (250
miles) from nearest landfall. (2) At station
83.70, B6303, in the San Juan Seamount area­
where hake eggs were abundant in routine
oblique plankton tows (to about 140 m.), and
where freshly spent hake were caught in about 121
and 165 m.-anchovy eggs were abundant in a
near-surface plan1.-ton tow (about 5.5 m.), and
running ripe anchovies were caught in a midwater
trawl at about 81 m. The Oobb echo sOlmder
showed subsurface concentrations at 73 m. and 146
to 220 m. in tlus area. These concentrations prob­
ably repre.sented anc.hovies spawning above a
deepe.r school of hake that was spawning or had
just finished spawning. (3) At st.ation 93.29,
C6208, 13 km. (8 miles) off La Jolla over water
about 475 m. (260 fathoms) deep, the Oobb Simrad
registered a dense concentration at about. 201 111.

(110 fathoms) (fig. 7). With the aid of the dept.h
telemeter, the trawl was towed through this area.
The resulting catch was 200 kg. of anchovies. The
Sinu'ad ·was monitored throughout the tow; and
the lack of other concentrations indicated that a
dense and unusually deep school of anchovies was
sampled. A bathythermograph (BT) cast at this
station showed a surface temperature of 68° F., a
thermocline at about 18 to 82 m., and a temperature
of 74° F. at 201 m.

ALEPOCEPHALIDAE

6. Alepocephol1NJ tenebro8U8 Gilbert ~
Figure 6C.

80.90. H6204, (1) 12.5 mm.: 100.60, H6204, (1) 25 mm.;
100.80, H6204. (1) 28 mm. ; badly damaged.

The specific identifications are questionable be­
cause of the small size of the specimens.

7. TaUsmania bifu/l'cata (Parr).
Figure 6C.

90.120, H620t (1) 33 mm.; 110.120, H6204, (1) 47 mm.;
120.50, H6204, (1) 44 mm.

SEARSIDAE
8. Sagamichthys abei Parr.

Figure 6C.

60.60. H6204, (2) 25.5--41.5 mm.; 60.80, H6204, (1) 45.5
mm.; 60.80, C6208, (2) 106-139 rom.; 60.90, H6204, (1)
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FIGURE 6.-Loeations of capture of: A, Pri.on-ace (11~HI.ra·, Ho1-orhinlls caUjornfclls, Torpedo caUforn·ica. B.
Sa.rtUnops eaeruka, Engra//lis tIIordall'. C. A.lepocephaZ//8 fenebro8//8t, Talismatli.a bif//rcata., Saga­
mi.chthys a·bei. D, PeZU80lus faej.liIJ, Mj.roricfU8 taa·ningi, Holtbymia macrop8~, HoltbYI"1~ia sp.
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FIGURE 7.-Simrad tracing of a concentration 110 fathoms deep, presumed to be a school of Eng1'aulis
moraaa;. The recording, from !eft to right, is nearly continuous-the two vertical white lines were
caused by brief intervals when the machine was not inking the paper. The vertical black line on
the left is the reference mark indicating start of the tow at depth. John N. Oobb station 93.29,
cruise 06208.

77 mm.; 60.100, H6204, (1) 24.5 mm.; 80.55, H6204, (1)
63 mm. ; 80.70, H6204, (1) 21 mm. ; 83.77, 06303, (4) 53.5­
116 mm.; 86.92, 06303, (3) 106-215 mm. ; 87.80, 06303, (3)
96-147 mm. ; 9O.48a, H6105, (5) 26-28.5 mm.; 90.70, H6204,
(1) 38.5 mm.; 90.70, 06208, (2) 164-171 mm.; 95.31c,
B6204, (4) 18-36.5 =.; 97.50, B6203, (1) 35.5 mm.; 97.65,
C6303, (8) 43-223 mm.; 100.40, H6204, (1) 37 mm.; 100.60,
H6204, (1) 118 =.; 100.65, 06303, (28) 63-252 mm.;
100.90, H6204, (1) 90 mm.; 100.100, H6204, (1) 121 mm.;
108.63, 06303, (52) 128-245 mm.; 120.80, H6204, (1) 58.5
=.; 140.35, B6212, (1) ca. 18 mm.

These specimens differ in certain respects from
the original description of the holotype by Parr
(1960: 42), b~lt further study is necessary to eval­
uate these differences (R. J. Lavenberg, personal
communciation). The Oobb Mark-II pelagic
trawl took this species in relatively large numbers
(52 in one tow and 28 in another) and at larger
sizes (up to 252 mm.) than were previously re­
corded.

9. Pellisolus facilis Parr.
Figure 6D.

90.120, H6204 (1) 56.5 mm.

This specimen represents an appreciable range
extension from the type locality south of Panama
given by Parr (1960: (7).
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10. Mirorictus taaningi Parr.

Figure 6D.

120.70, H6204, (1) 120 mm.

The jaw morphology and mechanism in this and
another specimen examined are like that of all
other alepocephalids and most other fishes and not
like that described for the apparently distorted
holotype by Parr (1960: 30). This fish and a
specimen in the collection of Scripps Institution of
Oceanography from near Guadalupe Island ex­
tend the recorded range of the species from the
type locality in the Gulf of Panama.

11. H oltbyrnia maarOp8 Maul ~

Figure 6D.

80.90, H6204, (2) 23-64 mm.; 100.140, H6204, (1) 33
mm.

These specimens are questionably identified, be­
caUSe slight differences suggest that they may be
specifically distinct from the species described
from off Madeira by Maul (1957: 11) (R. J.
Lavenberg, personal communication). This
species was placed in a new subgenus, K relftia, by
Parr (1960: 71).
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12. H oltbyrnld. sp.
Figure 6D.

80.100, H62M, 11) 22.f. mm. ; \)0.45a. H6105. t 2) 28-29.5
wm.; 90A.8a. H6105. (9) 15-.'l3.5 mm.; 1::!0.90. H6::!()!, (1)
31.5 mm.

These specimens are specifically distinct from
those list.ed above as H oltbyrni{l. '/lIoacl'ops Maul ~

and may represent an undescribed species (R. J.
Lavenberg, personal commtmic,ation).

ARGENTINIDAE

13. N a.-nse'fda sp.
90.120, H62M. (1) 10.5 mm.

This specimen was t.aken about, 500 km., sout.h­
e,ast of Point Conee,ption, C:llif. There appear to
be. t.wo species of N(tJl8f'nia in t.he east.ern Nort.h
Pacific-a more nort.hern form described as N.
ccuuJir!a. by Cohen (1958: 53) amI a more south­
ern form whieh is apparent.ly undeseribed. The
above speeime.n, be,eause of its sma.ll size and the
int.ermediate locat.ion of it.s capture between the
known ranges of the two species, cannot now be
speeifieally ident.ified. (E. H. Ahlstrom, personal
communication). The familial classifieiLt.ion of
this and t.he six following genera. of n.rgentinoid
fishes was proposed by D. M. Cohen (personal eom­
munieat.ion) .

14. Al'gentill{~sialis Gilbert.
95.31b, B6204, (1) 22..5 mm..

This specimen was taken about 25 km. (15 J:rl.iles)
west of San Diego, Calif.

15. llIlc'l'ostom<t.1n-im·osto'/lUl (Risso).
&'3.00. OtJ303, (.'1) 115 mm.

This speeimen was taken about g75 km. (170
miles) southeast of Point Conception, Calif.

BATHYLAGIDAE

16. Leu,l'oglossus stilMws Gilbert.
Figure 8A.

70.80--5N. B6200. (1) 31 mm.; 77.51. C6208, 1.1) 89 -mm.;
SO.55. H62o-1. (5) 83.5-107 mDl.; SO.60, H6:""04, (1) 46 -mm.;
80.70. H6204, ('1) 32 mm.; SO.9Q-.'JN. B62Q3. N) 28.5-32
lUlU.: 80.90, H6204. 1.3) 30.5-69 mill.: 82,45. C620S, (123)
47-94 llllll. ; 82.69. 06303, ('39) 28--109 Illm.; 88.70l', B6303,
(2) 61.5-74 mm.: 88.70, C6300. (3) 78-00 mm.; 84.70.
06303. (28) 61-110 mm.; 90.32. H6204, (52) 32-99 mm.;
HO.45a. H6105, (99) 2'2-106 mm..; 90.488. H6105, (339)
5.f0-51 nUll. ; 9O.48b. H6105. (396) 5-23 mill.: 90.48c, H6105,
(2; 2'.2-25 nml.; 90.60. B6204, (0) 31-74.5 11I1lI.; 90.70,
C6208. (1) 28 llUI1.: H:l.32a, B620:l. (19) 29.5-55 mlll.:
94.32b. B6204. (2'5) 25.5-54.5 mm.; ~5.31a, B6204, (2) 33-
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34.5 DIm.; 95.31b. B6204. (H) 32.5-47 mm.; 95.31c. B6204,
(18) 31.5-41mm.: 97.40, CG303, (239) 35-105 mm.; 100.40,
HIJ204. (1) mm.: 100,40, C6303. (1) 92.5 mm.; 100.65,
06303, (1) 18 mm.; 110.35, 06303. (338) 35-<100 mm.;
111.368. C6.'300. (ca. 50) adults damaged and discarded at
sea; 120.45, H6204. (3) 26.5-44 mm.; 128,45. B6212, (1)
23.5 mill.: 133.35. B621::!. (4) 33-40 mm.; 140.35. B0212,
(1) 28 rum.

17. Ba.th.:ylo'g'u8 ochote-n..~i~ Schmidt.
Figures SAaod 9.

60.60. H6204. (3) 18.5-2.'5 mm.; 60.70. B62o-1, (1) 13.5
mm.; 60.80. B6204, (4) 18-22 mm.; 60.80, 06208, (1) 37.5
mm.: 60.90, H6204. (4) 2-!-30 mm.; 60.100. H62o-1. (3) 17­
24 mm.; 60.140, B6204. (1) 23 mm.; 70.SOb, B6203; (3)
18-22 mm.; 70.80-5N. B6203, (1) 21 mm.; 80.60. H6204,
(2) 49-65 mm. ; 80.70. H6204. (1) 25·mm. ; 80.90--5N. B6203,
(12) 48-SO mID.; 80.100. B6203. (1) 77 mDl.; 83.69, 06303,
(6) 75.5-119 mm.; 84.70. C6303, (2) 64-86 mm.; 86.92.
06303. (1) 55.5 mm.; 00.70. H62Q4. 1.1) 29 mm.; 108.63,
06303. (2) 56-66 mm.

This a.nd the other three speeies of Bath.:ylagu'1
capt.ured were identified with a key prepared by
D.M. Cohen.

18. Brtlhyla,gu8 'I.l'~ethi Bolin.
Flll:llrE.'s 8B a.nd 10.

60.60, H6204. (2) 68-72 mm.; 60.90. H6204, (6) 22-33.5
mm.; 60.100. H6204, 1.3) 23.5-46 mm.; 60.120, B6203, (3)
36.5-70 DIm.; 60.140. B6204, (3) 28.&-.'38 mm.; 60.160,
B6203, (1) 27 mm.; 60.180. H6204. (1) 25.5 mm.; 80.55.
H6204. (6) 28.5-33 mm. ; 80.60. B6203. (1) 60.5 mm. : 80.70,
B6203. (1) 28 mm.: 80.70, B6204, (3) 3.'3-34 mm.; 80.00­
5N. B6203. (9) 32--52 mm.; 80.90. H6204, (11) 23.5-78
mm.; SO.l00. H6204, (3) all ca. 27 mm.; 82.69. C6303, (12)
2f>-69 mm.; 83.70a. B6303. (1) 28 mm.; 86.92. 06303, (2)
39.5-47 mm.; 87.80, 06303, 1.3) 26.5-83.5 mill.; 9O.45a,
H6105. (22) 38-75 mID.; 90.60. H6204. (1) 27 mm.; 90.70,
H6204, (3) 23--75 mm.; 90.120. H6204. (2) 17-23 mm.;
97.40, 06303, (71) 26.5-89 mm.: 97.50, B6203, (2) 29.5-33
mm.; 100.40. B6204. (5) 28.5-42 mm.; 100.60, H6204, (2)
22.5-25 mm.: 100.65. 06.'303, (14) 27.5-84 mill.; 100.80,
H621H. (3) 21-82.5 mm.; 108.63, 06303. (98) 25-86 mm.;
110.46, 06303. (1) 30 mm.; 110.50, B6203, (27) 23-41.5
mm.; 120.45. H6204, (4) 27-48.5 mm.; 120.50, H6204, (5)
32-42.5 mm.: 120.80, H6204. (1) 44 mm.: 120.00, H62M,
(1) 21.5 mm.; 123.45, B6212. (22) 22-42 mm.; 123.50.
B6203. (1) 26.5 mm.

19. Ba.fhyla.gw5 P((dji<JU8 Gilbert.
FigurE." 8B.

60.60. H6204. (4) 31-65.5 mm.; 6O.SO. B62M, (2) 30-51
mm.: 60.100. H6204. (3) 57-92 mm.; 80.90. H6204, (3)
42.f>-149 mm. ; 00.48a, H6105, (1) 127 mm.

gO. B"th!l"-W"S ·m.iUe'l'i Jordan and GHbert..
]'igurE.' SB.

60.80, 06208. (5) 86--128 mw.: 60.120, B6204, (2) 37.5­
45.5 DlIll.: 86.92. C6303. (10) 126--179 mm.; 87.80, 06303,
(5) 128-163 mill.; 00.70. '062013, (6) 128-170 mID.
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FIGURE 9.-Bathylag'lts oohotensis, juvenile, 25.5 mm. SL, station 73.50, H5204.

E'IGURE 1O.-Bathylag~lswesethi, juvenile, 27 mm. SL, station 92.117, S4903.

This species has at times been referred to by its
junior synonyms, B. rilascanus hapman and B.
arae Schmidt (D. M. Cohen, personal communica.­
tion) .

OPISTHOPROCTIDAE

21. MaC1'opinna rnicrostoma Chapman.
Figure SC.

60.70, H6204, (2) 18.5-20.5 nun. ; 60.90, H6204, (1) 20.5
mm.; 83.77, 06303, (1) 31 mm.; 86.92, 06303, (11) 89-127
mm.; 87.130, 06303, (2) 120--133 mm.; 100.65, 06303, (1)
24.5 mm.

Previous collections in the ea tern North Pacific
had indicated this to be a rare and solitary species
that did not attain a large size-no more than tvo
specimens had been taken together in the same net,
and the largest size reported was 40.7 mm.
(Bradbury and Cohen, 1958 :59). The large
Oobb Mark-II pelagic trawl caught 11 specimens
up to 183 mm. SL in one tow; such large nets
clearly sample the bathypelagic zone more ade­
quately. The 13 larger specimens (89-133 rom.)
all appeared exually mature; the femaJes had
large ovarian eggs.

The ovarian eggs showed the following (John S.
MacGregor, personal communication). The larg­
est developing eggs had diameters of 2.17 to 2.53
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mm.-a 95-mm. SL female had 497 eggs. The
lltr lTest remnant egg ,,,as 3.47 mm. in diameter and
had a 0.91-mm. oil drop in a 123-mm. SL female
that also contained 669 developing eggs of 0.76 to
1.01 mm. diameter.

22. Dolichopteryx longipes (Vaillant).
Figure SC.

83.90,06303, (1) 74 mm.; 97.65, 06303, (1) 138 mm.;
108.63, 06303, (4) 51-180 mm.; 110.140, H6204, (1) 53.5
illID.

These specimens were identified with a key pre­
pared by D. M. Cohen.

STERNOPTYCHIDAE

23. A 1'gyropelecus pacificus Schultz.
Figure SD.

60.60, H6204, (2) 25-42 mm.; 60.70, H6204, (1) 30.5
mIll.; 60.70, 0620 , (1) 15.5 mm.; 60.90, 06208, (1) 56.5
mm.; 60.160, B6203, (2) 62.5-69.5 mill.; 80.55, H6204, (2)
17-18.5 IDill.; 80.60, H6204, (6) 15-52.5 mIll. ; 80.60, 06208,
(8) 42-58 IDID.; 80.70, H6204, (1) 19 illID.; 80.70, C6208,
(2) 47.5-54 I1IID.; 0.90, H6204, (2) 16.5-39 IllID.; 83.74,
06303, (105) 17-80 mm.; 83.90, 06303, (62) 19.5-63 mm. ;
84.67, 06303, (9) 18-27.5 mm.; 84.70, 06303, (1) 50 mm.;
86.92, 06303, (5) 19-68 illm.; 87.80, C6303, (3) 27-78.5
illill.; 90.45a, H6105, (1) 48 mm.; 90.45, H6204, (2) 18.5­
19 mm.; 90.47, 06208. (37) 18-54 illID.; 90.48a, H6105, (1)
24.5 illill.; 90.60, C6208, (5) 50--59.5 mm.; 90.70, H6204,
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(2) 21-45 mm.; 90.70, 06208, (11) 40-62 mill.; 90.120,
H6204, (4) 12-37 illill.; 90.140, H6204, (1) 55 mm.; 94.3Zb,
B6204, (2) 17-18 mm.; 97.40, 06303, (17) 36-73 mm.;
97.50, B6203, (2) 45-50 mm.; 97.65, 06303, (39) 22.5-68.5
mm. ; 100.40, H6204, (2) 22-35.5 mm.; 100.60, H6204, (11)
24.5-66.5 mm.; 100.65, 06303, (45) 24-67 mm.; 100.90,
H6204, (1) 55 mm.; 100.160, H6204, (1) 66.5 mm.; 108.63,
06303, (195) 13-69 mm.; 110.35, 06303, (1) 58 mm.;
110.46,06303, (40) 21-67.5 mm.; 110.120, H6204, (3) 38­
62 mm.; 111.36a, 06303, (ca. 30) adu1ts and juveniles
damaged and discarded at sea; 111.37b, 06303, (71) 21­
70 mm.; 120.45, H6204, (1) 26 mm.; 120.50, H6204, (3)
15.5-45.5 mm.; 120.70, H6204, (9) 22-56.5 mm.; 120.80,
H6204, (3) 51.5-59 mm.; 120.90, H6204, (5) 23.5-50.5
mm.; 123.50, B6203, (5) 15.5-49 mm.; 130.40, B6212, (12)
30.5-55.5 mm.; 140.35, B6212, (8) 21.5-52 mm.

24. Argyropelecus intermedius Clarke.
Figure 8D.

60.70, H6204, (17) 9.5-23.5 mm.; 60.80, H6204, (2)
23-27 mm.; 60.90, H6204, (34) 12-34 mm.; 60.90, 06208,
(2) 15.5-18 mm.; 60.100, H6204, (3) 14-25 mm.; 60.100,
06208, (2) 18.5-19 mm. ; 60.120, B6203, (3) 23-24.5 mm. ;
60.120, H6204, (8) 24-34 mID.; 60.140, H6204, (1) 26.5
mm.; 60.160, B6203, (1) 33 mill.; 60.160, H6204, (1)
33 mm.; 70.60, 06208, (1) 12.5 mIll.; 80.55, H6204, (2)
16-19 mm.; 80.70, H6204, (1) 16.5 mm.; 80.80, H6204,
(4) 22-25 mm.; 80.90, H6204, (4) 12-26 mm.; 80.140,
06208, (5) 18.5-33 mm.; 83.77, 06303, (8) 13.5-24 mm.;
83.90, C6303, (9) 18.5-31.5 mm.; 84.68, C6303, (1)
20 mm.; 84.92, B6303, (8) 20-28 mm.; 84.70, 06303,
(1) 22 mill.; 86.92, 06303, (2) 20.5-23.5 mm.; 87.80,
C6303, (1) 23 mm.; 87.90, C6303, (1) 24 mm.; 88.105a,

B6303, (8) 18-23 mm.; 90.60, C6208, (2) 16.5-19 mm.;
90.70, H6204, (1) 19 mm.; 90.70 C6208, (2) 17 mm.;
90.100, 06208, (15) 15-31.5 mm.; 90.120, H6204, (1)
14 mm. ; 90.140, H6204, (1) 28.5 mm.; 90.150, C6208, (1)
21 mm.; 90.200, 06208, (1) 28 mm.; 100.60, H6204, (1)
15 mm.; 100.65, 06303, (3) 21.5-29 mm.; 100.80, H6204,
(3) 19.5-28 mm.; 100.90, H6204, (4) 13.5-28.5 mm.;
100.120, H6204, (3) 24-26 mm.; 100.140, H6204, (2) 18.5­
26.5 mm.; 110.120, H6204, (1) 20 mm.; 110.140, H6204,
(1) 23.5 mm.; 110.160, H6204, (3) 11-26 mm.; 120.80,
H6204, (9) 13.5-23.5 mm.; 120.90, H6204, (1) 15 mm.

25. Argyropelecus lychnus Garman.
Figures 11 and 13A.

87.80,06303, (1) 25 mm.; 90.45, H6204, (2) 15-17.5 mm.;
90.47, 06208, (1) 32 mm.; 90.48a, H6105, (2) 17.5-19.5
mm.; 90.120, H6204, (1) 12 mm.; 94.29a, 06208, (2) 30­
30.5 mill.; 97.40, C6303, (4) 14-15.5 illill.; 97.50, B6203, (2)
21-39 mill.; 100.60, H6204, (2) 12-46 mm. ; 100.90, H6204,
(1) 48 mill.; 108.63, 06303, (2) 49-71.5 mm.; 110.35,
C6303, (1) 17 Illm. ; 110.140, H6204, (1) 17.5 mm.; 120.45,
H6204, (9) 14.5-27 mill.; 120.60, H6204, (2) 15.5 illill.;
120.80, H6204, (18) 20-61 mill.; 123.50, B6203, (6)
18-44 illill.; 130.40, B6212, (30) 17-58.5 mm.; 133.35,
B6212, (1) 24.5 mm.; 137.50, B6203, (8) 19-43.5 mm.;
140.35, B6212, (3) 31-39 mm.

26. Argyropelecus hatvaiensis Schultz.
Figures 12 and 13A.

60.60, H6204, (1) 12.5 mm.; 60.70, H6204, (3) 11-14.5
mm.; 60.80, H6204, (1) 16 mill.; 60.80, 06208, (2) 27-29
mill.; 60.90, H6204, (l) 13 mm.; 60.90, 06208, (2) 23--27
mm.; 60.100, H6204, (1) 30.5 mm.; 60.100, 06208, (4)

FIGURE 1l.-ArgyropeleC1t8 lychnu8, juvenile, 17 mm. SL, station 110.140, H6204.
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20.5-56 mm.; 60.120, B6203, (4) 36-39 mm.; 60.120,
H6204, (1) 43 mm.; 60.140, H6204, (1) 37 mm.; 60.160,
B6303, (2) 39.5-44 mm.; 60.160, H6204, (3) 15-51 mm.;
60.200, H6204, (2) 48-53 mm.; 70.60, 06208, (2) 20
mm.; 70.80b, B6203, (2) 14-38 mm.; 70.100, 06208, (1)
38 mm.; 80.55, H6204, (1) 37 mm.; 80.60, 06208, (5)
14.5-21 mm.; 80.70, 06208, (3) 18.5-19.5 mm.; 80.80,
H6204, (4) 24-43 mm.; 80.90, B6203, (2) 18.5-44.5 mm.;
80.100, B6203, (5) 36--50 mIll.; 80.140, 06208, (2) 44-56
mm.; 80.150, 06208, (1) 50.5 mm.; 83.70e, B6303, (1)
39.5 mm.; 83.77, 06303, (18) 23--40.5 mm.; 83.90, 06303,
(16) 18--47.5 mm.; 84.67, 06303, (9) 16-35.5 mm.; 84.68,
06303, (3) 20-35 mm.; 84.70, 06303, (6) 20-37.5 mm.;
84.92, B6303, (9) 19.5--45.5 mm.; 86.92, 06303, (5) 37--43
mm.; 87.80, C6303, (1) 28 mm.; 90.32, B6203, (3) 16--18
mm.; 90.45, H6204, (1) 15.5 mm.; 90.47, 06208, (1) 46.5
mm.; 90.60, C6208, (1) 49.5 mm.; 90.180, 06208, (1) 58
mm.; 93.31, 06303, (4) 25-39 mm.; 94.29a, 06208, (3)
28-29.5 mm.; 97.40, 06303, (17) 18--43.5 mm.; 97.50,
B6203, (1) 26.5 mm.; 97.65, 06303, (4) 30.5--43 mm.;
100.40, H6204, (1) 21.5 mm. ; 100.40, 06303, (1) 40 mm. ;
100.60, H6204, (2) 14.5-39 mlU.; 100.65, 06303, (5) 33­
43.5 mlU.; 100.80, H6204, (1) 20 lUm.; 100.90, H6204, (1)
35.5 mm.; 100.120, H6204, (1) 62 mm. ; 103.50, 06303, (1)
22 mIll. ; 108.63, 06303, (2) 25-28 mm. ; 110.46, 06303, (1)
26.5 mm.; 110.50, B6203, (2) 23--47.5 mm. ; 120.60, H6204,
(2) 16-'-53 mm.; 123.50, B6203, (4) 19.5-60.5 mm.

Argyropelecus hawaiensis was first described
as a subspecies of Argyropelecus lychmls by
Schultz (1961 :615). With uncertainty, prompted
by the small number of available specimens,
Schultz recognized a complex of three subspecies:

A. l. lychnus Garman, eastern Pacific and
Atlantic;

A. l. hawaiensis Schultz, around and north of
Hawaiian Islands;
A. l. sladeni Regan, western Pacific and Indian
Oceans.
In none of our specimens of this type is the

body depth of as great a percentage of standard
length as that given for A. sladeni by Schultz
(1961 and 1937 :4), and we do not consider A.
sladeni, if valid, to occur within our area of study.

We conclude that A. ha'Loaiensis is a species dis­
tinct from A. lychnus. In our study area A. ha­
waiensis has the more temperate distribution, and
A. lychnus, the mom sll'btmpical (fig. 13A) ; but
both species, often represented by specimens of
similar size, were taken together at 11 stations of
the survey. 'With a comparable size series of ju­
venile a.nd adult specimens of about 12 to 62 mm.
SL, certain character differences readily dis­
tinguish the two species.

The upper preopercular spine in juvenile A.
hawaiensis curves outward and slightly dorsopos­
teriad in a nearly even arch, while in juvenile A.
lychnus it curves outward and slightly ventropos­
teriad at its distal end. With increased body
length this spine becomes relatively shorter and
thicker in both species, but more strongly hooked
upward in A. hawaiensis and more strongly
hooked downward and backward in A. lychnus.

Juvenile specimens of A. hawaiensis possess
considerably more lateral pigment along the pos­
terior portion of the body (fig. 12). At about 14
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FIGURE 12.-Al·gYl·opeleolts hawalien-sis, juvenile, 17 mm. SL, station 84.67, 06303.
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mm. SL, A. lui,1lla1ensis has a vertical band of pig­
ment above the subcaudal photophores, a me.dial
patch over the anal photophores, and a row of
pigment spots along the lateral midline anterior
to the anal photophores Spec.ime.ns of A.. lyekmts
of the same size possess no pigment on the poste.­
rior portion of the body, and pigment in the areas
above the subcaudal nnd anal photophores begins
to show only faintly at about 17 nun.

At about 25 mm. SL, body pigment extends
backward to the posterior edge of the anal group
of photophores on both speeies. The vertical area
between the anal and subeaudal photophores in A.
7w;wa1el1.~iJ.,'bears a row of pigment spots along tlle
lateral midline (a posterior extension of the an­
terior row mentioned for the 14-mm. size). The
area above the subcaudal photophores is strongly
pigmented on both spedes and gives, on gross ex­
amination, the impression of a colorless, vertical
band betwee.n the anal and subcaudal groups of
photophores. This "banded" area fills in with
pigment dorsoventrally in adults, and in g5-mm.
specimens of A.. ha'waiensis the beginning of this
process is evident. Specimens of the same size of
A. lllCh1/.1t-8 have little or no pigment in this area,
and the lower portion of this area immedintely
between the anal and subcaudal photophores may
be void of pigment in specimens of A. lych.n-lt8 as
large as 42 mm. SL.

Body depth in relation to standard length over­
laps between the two species in the smaller juve­
nile sizes. At larger sizes A.lycknus has the deeper
body; above 32 mm. 81, the body depth of A.
'llChnll-s is a)bout 62-71 pe.rc.ent SL and that of A.
ha;wa1olJ1t8 about 54-60 percent SL.

An additional charadeI' useful in separating the
two forms at sizes of about 4'5 mm. 81, and large.r
is the formation of small spines along the ventral
edges of the seales overlying the subeaudal photo­
phores on speeimens of A. lycknu8. The spines
start to develop on specimens between 40 and 45
mm. SL. These spines nre nbsent on all spec.imens
of A. ha:wa1ensis e.xamined including the largest in
our collections (fi2 nun. SL) and one of the para­
types at Scripps Institut.ion of Oceanography
(SIO H53-37g, 52 mm.) .

27. A}'gy}'opele.c:ll,<-~ sp.
110.50, B6203. (1) 15 mm.

This damaged specimen cannot be specifically
identified.
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28. 8ternoptyJ.! diapha:fU.l. Hennann.
Figure SD.

60.80. H6204, (1) 43 mm.; 60.100, H6204, (3) 13-18.1S
mm.; 60.180. H6'204. (5) 8-29 mm.; 70.200. H6204, (6)
11-37 mm.; 80.70, H6204, (2) 14.5-16 mm. ; 80.100, H6204,
('1) 34 mm.; 83.77. 06303. (1) 25 Dllll.; 84.67, 'C6303, (1)
2'2.5 mm.; 86.92, C6803. (13) 14.5-57 mm.; 87.80. 06303,
(3) 19-59 mm.; 87.90. C6303, (l) 1),1, mm.; 90.45a. H6105,
(2) 24--37 mm. : 9O.48a, H6105. (1) 27 mm. ; 90.160, H6-'l()4.,
(5) 24-42.5 Illm.; 90.180. H6204. (1) 19.5 mm.; 90.200,
H6204. (4) 7-27.5 mlll.; 9S.31a. B6204. (1) 15 mm.; 100.65,
C6303. ('1) 28 mm.; 100.80. H62O-1, (4) 15-37 mm.; 100.'140.
H6m. (3) 28.5-36.5 mm.; 100.160, H6204, (3) 1S-28.5
mm.: 1'10.120, H6:?m, (3) 39...--39.5. mm.; 110.160, H6204.
(10) 12.5-.'51 mm.; 120.45. H6204, (1) 32.5 mm.; 120.50.
H621J4, (1) 26.5 mm.; 120.90, H6204, (1) 31 mm.

GONOSTOMATIDAE

29. Gonostol1w. atl<l:nt{ell.1n Norman 'I

Figure l3B.

80.55. H62M. (1) 65 mm.; 80.80, H62M, (1) 45 mm.;
80.90, H6204. (1) '56 mm.: 90.100, C6208, (1) 28.5 m'll1.;
97.65, Co6303. (1) 52 mm.; 100.120, H62M. (1) 63.5 mm.

These specimens appear to represent G. (~t7,a,nti­

C'lt'11b Norman, but are only tentat.ively identified
beeause of the arrangement of the maxillary teeth.
Grey (1960: 107) deseribed the last. four enlarged
maxillary t.eeth of G. atlanti.e1un as having no in­
terspace teeth. The above speeimens possess inter­
space teeth bet.ween the enlarge.d teeth on the
maxillary.

30. GOMSt-lJ'/lUJ. e.belirngl Gre.y.
Figure l3B.

90.160, C6::!08, I. 1) 124 mm.

This specimen represent.s an appreeiable range
ext.ension from the original area of its description,
the Marshall Island arelt, by Grey (1960 :109);

31. (!yelothone Goode. and Bean.

This is probably the most ablmdant deepwater
genus of fishes off the coast of California. How­
ever, the collection data indicate that hnuls made
f':hallower than 550 m. do not adequately sample
their population. Of the several thousand speci­
mens t.aken by the IKMWT (the most e.fficient.
deviee in pre.sent use for the eonsistent eapture of
these fishes), only about 11 percent were taken
where the net. WItS fishing above an estimated depth
of 5[,0 m., and nearly all of these fish we.re O. 8ig­
'Iut.ta and C. a.cclJnldt~n8-n.pparelltly the two most
ltbundant spe.eies in the California-Baja California
area at nny depth.
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FIGUR.E 13.--Locatiolls of capture of: A. .4.1·uyropelem/1l lIawaiNMis. A'I"f/Yl"opez,c,cus fyelinull. B, Gonwto-ma a.tfa.Jl.ticum~,
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thone /ltruria.
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Our first" attempts to identify the abundant spec­
imens of Cyclotho·n,e in the survey collections by
literature existing at thn,t time were unsatisfactory.
A detailed examination was made of this group,
and the results and conclusions are summarized be­
low. At least five species of Cycloth<Jlle are repre­
sented in our collec.tions.

Some of the specimens of O. sig'nata from the
more offshore localities may represent the tersely
described and inadequately known O. alba Brauer
(B. N. Kobayashi, personal communication). .

The form we designate as Oyclothone sp. (num­
ber 33) may be an undescribed species. There is a
possibility that it represents O. pSe1.u1opalUda, re­
cently described by Mukhacheva (1964) (B. N.
Kobayashi, personal commWlication).

Although OyclothO'lw l1/iic1'odon. (Gunther) has
been reported from Cn.lifornia waters, none of the
specimens taken in the survey can be definitely
attributed to this species. O. lHtllida Brauer has

also been reported off California, but we find that
the form here closely resembles Gilbert's descrip­
tion of C. can:i:na. (1905 :604) ; especially signifieant
is Gilbert's description of the paln.tine and ptery­
goid teeth of O. canhWr-"palatine teeth confined to
the anterior end, in two small detached groups­
pterygoid teeth all small, forming a single, some­
what irregular series." Actually his two small de­
tached groups of palatines were one group (an­
terior) of palatines and one group (posterior) of
pterygoids, as is typical of the genus. The irregu­
lar series of pterygoid teeth is thus far lmique in
this genus. They lie along the upper edge of the
bone for nearly' its entire length (fig. 14 C) ; how­
ever, the size and number of these teeth may be in­
traspecifically variable. As mentioned, this fact
alone separates C. canina. from other California
species, and, unless the type specimens of O. pall-ida
:lore found to contain such an arrangement of teeth
(all ot.her characters being equal), the two forms
must certainly stand as distinct.

o

~~ .. -:_.' '--'"''

••- • 0\
::":\: ...

c
----:-- ..-

~...

~~j<;'C~:~::(~·"·.· _._.:~)

FIGURE 14.-Cycwtlr-o-ne. A. upper jaw of C. a<'Cli:n·idens showing the arrangement of teeth along the maxillary and
premaxillary; the premaxillary is at the extreme left; the long slender bone possessing most of the teet.h is t.he
maxillary; and the small bone at upper right is the supramaxillary. B. upper jaw of O. ca.11.ina. C, palatine and
pterygoid bones of O. ctMIi.na showing the unique row of teeth on t.he entoptprygoid; the anterior end is at the left.
D. posterior part of the first gill arl"h of Oyclotlr-o-ne sp. showing the typil"lll arrangement of two gillrakers at the
Ilngle. E, posterior part of the first gill arch of O. signata showing the unique arrangement of only one gillraker
at the angle of the epibranl"hial and eeratobranchial bones. F, bralll"hiostegal me-mbrane and rays of (I. s;'gnata
",howing photophore and pigment arrangement. G, branchioste-gal membrane and l'llYS of O. acclinidens showing
photophore and pigment arrangement.
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All California species posses a photophore im­
mediately below the eye and slightly forward of
the eye.'s midline, a photophore above the posterior
extremity of the maxillary on a level with the eye,
and a photophore immediately behind the angle of
the preopercle. Other photophores are mentioned
in table 2. The photophores between the bases of
the pelvic. and anal fins have not been dealt ,,,ith as
a separate tmit bec.uuse an exact dividing line be­
tween these and the anal-to-caudal group is diffi­
cult to determine in many fish. Generally, O. s-ig­
natl' has four photophores between the pelvies and
anal and the other spedes have five. The first two
pairs in this group are markedly close-set in Oy­
clotlwne sp., while the interspaces are equal or
slightly greater posteriorly in the other spedes.

KEY TO ADULTS· OF THE CALIFORNIA AND BAJA
CALIFORNIA SPECIES OF THE GENUS CYCLO­
THONE

r. BranchiostE.'gal mE.'mbranes without pigment excE.'pt
for a thin linE.' over all but a few of thE.' most postE.'rior
rays and along the upper and 10wE.'r margins (fig. HF).
Rnof of mouth pigmE.'nted mainly along its midline. Gill
cavities llE.'arly colorless. GillrakE.'rs tutaling less than
20 on the lateral sidE.' of the first gill arch. One or two
gillrakers at angle of first gill arch.

A. Total gillrakE.'rs on lateral side of first gill a1"('h not
more than 15 (usually 4+10). Only one gillrakE."r at
angle of first gill arch (fig. HE). _
_______________________________0. sign.ata Garman.

B. Total gillrakE.'rs on lateral side of first arch 17-HI

(the position of the medial rakers on the arch ac­
centuated by a thin pigment line). Two gillrakers
at a·nglE.' of first gill arch (fig. HD). __Oyclothone sp.

II. Entire branchiostE."gal mE."mbranE.'s and most of the
oral and gill cavitiE.'s darkly pigmE.'nted (fig. HG )'. Gill­
rakt!rs morE." than 20 on the lateral side of the first gill
arch. Two gillrakers at angle of first gill arch.

A. None of the teeth on the premaxillary directed
strongly anterioventrnd; generally, every third or
fourth of the oblique teeth enlarged: canines con­
spicuous on premaxillary (fig. 14B). Entoptery­
goid teE.'th not confined to an anterior cluster (fig.
14e. 0. can.ina Gi·111erl.

B. Teeth along posterior three quarters of maxillary
directed strongly antE.'rioventrad. gE.'nerally increas­
ing in obliqueness and decreasing in size anteriorly;
110 conspicuous canines on thE.' premaxillary I. fig.
HA). Entopterygoid teeth confined to an anterior
cluster.

1. Branchiostegal photophores 8 or 9. Branchios­
tegal rays 12. Pigmentation dark brown and
usually persistE.'nt: photophores rE.'latively small ;
scale pockets conspicuous. 0. a.traria Gilbert.

2. Branchiostegal photophores 10 or 11. Bran­
chiostegal rays 14. Pigmentation light brown or
greyish: photophores of relatively moderatE.' size:
scale pockets not conspicuous. _
________________________0. acclinidens Garman.

32. Oyelothone ca:n-ina Gilbert.
Figures laD. l4B. and He.

60.60. H6204. (3) 24-61 mOl.: 60.SO. H6204, (1) 62 mm.;
60.100, H62O-1. (4) 24--48.5 mm.: 60.140. H6204. (3) 2!-49
mm.; 60.180. H6204. (6) 22--70 mm.: 70.200, H6204, (2)
24.5-63.5 mm.: SO.70. H6204. (1) 56 mm.; 86.92, 06303,

TABLE 2.-Comparative morphological data for the five species of Cyclothone occurring off the coasts of California and Baja
California

Morphological
character

Sp. No. 33

Species

Cani1l4 aecllnidffl3 atrarifJ

13-14.
18-19.
9-10.
6.
12.
8-9+14.
13+19.

8-9.
7+2.
13.
19-21.
Moderately large.
More robust tban

others.
Dark brown.

13-15 - _
18-20 _
9-10 _
6 _
14 . _
7-8+14-15 _
13+18 --- -----

Ill-I\.- _
7+2 • - __
13 • _
1~19 • _
Large. . _
Moderately slender _

14-15- - .. -_ -.- -- __ •• -- __
18-19 . _
IL _
6 _
14__ - -_-. - _
9-10+14-16 _
13+18-19 _

9-10_. _. _. . _
7+1 or 7+2 _
13 . __ . _
2ll-2L _
Large . _
Slender . _

Flanks brown Brown flanks or
grey cast.Yes_ _ __ Yes_ ___ _ __ _ Yes_ _ No.

Irregular _. 2-4 distinct canines____ Irregular, nearly Irregular. nearly
forming canines. forming canines.Moderate_ ___ __ __ Moderate_ __ _ Very strong . __ Strong.

Present .___ Present_ _ Present . Present.

Much nearer pelvics Mldway .__ Midway or less Midway.
than anal.N0__ __ __ ____ No. . No__ . 0_ __ Yes.

2__ ____ _______ _ 2. __ . ____ ______ __ ___ 2 • 0 _ 0_ _ 2.

9-IL . _
7+1 or 7+2 . .
13 __ . 0 _

2ll-2L _
Moderate _
Very slender _

Pale or flanks brown __

13-15 • _. ••• _
19-2L 0 _

9- _
6 0 • 0 _

14 0 • •

6-7+11-12 _
12-13+19-20 _

13-14 • • _
19-20 _
R-IO __ . _
6 0 __ ._

13 . .
3-4+9-10-. _
13+18-19 . __ 0 __ ._

8-9 _
7 _
13 _
18 0 _

smal� _
Moderately slender _

Pale-rarely pigment
flecks on flanks.Yes _

Sl1ght irregular _

Moderate_ . .. __
Usually absent, mi-

nute if present.
Immediately behind

pelvic base.No . _
L _

Dorsal raYll_. • . _
Anal rays _
Pectoral rays _
Pelvic rays . _
Branchiostegal rays. _
GllIrakers .. _
Vertebrae__ . .. _
Photophores:

BranchiostegaL 0 _

LateraL o. .
Isthmus to pelvlc. . __
Pelvic to caudaL _

Relative size .
Body shape .

General body color _

Pigment visible between inter-
neurals and interhaemals.Premaxillary teeth _

Slope of maxillary teeth __ . __· _
Vomerine teeth _

Position of anus between pelvics
and anal.

Scale pockets conspieuous _
Nwnber of rakers at angle of first

gill arch.
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(4 ) 31.5-5i mlll,; 87.S0. C6303. (1) 5S.5 mlll.: 87.00,
0(1303. (11 43.5 llllll.: 90.120. H13204, (3) 43-58 mill.;
90.160. H6204. (4) 31-59 mlll.; 90.200. Hlj204, (9) 30.5­
58.5 mm.; 100.60. Hti20!. (HI 5:1--62 Illlll.: 100.80, H13204.
(2) 41-51.5111Ill.: 100.100, H6204, (5) 40-62 Illlll.; 100.140.
H62tH, (4) 31-59 lllill.: 100.160. H62M. (6) 47-60 mill.;
110.140. Ht1:!M. (2) 25-33 111I11.: 110.1IjO. H6:!04, (8) :!S­
60 mill.: 120.50. Htj204. (:!) 56-58 mill. : 120.70. H6m. (1)
-!4 /I1l1l.: 120.90. H6:!04. (4) 42-62 mill.

as. Cyr.lotllO'ne Sp.
Figures 13C nud HD.

60.60. H6:!04. (8) 27--42.5 Illlll.: 60.80, H6204, (16) 18­
'H llllll.: 60.00. H62(14. (61 l{l....31.5 Illlll.; 1:l0.100. H6204,
(34) 24--47 Illlll. : 60.140. H6204. (11) 26-47.5 llllll. : 6O.1S0,
H6204. (27) 15--41j Illlll.: 70.200. H62(14. (20) 21.5--42 Illlll.;
80.90. H6204. (2) 35-37.5 mill.: 83.77. 06303. (6) 32--45
llllll.: 86.92. C6303, (7) 2'1'-37.5 DUll.: 00.4S<,1.. H6105, (3)
36.5--41 lllDl.: 00.120. H6204, (7) 30.5-36 Illlll.: 90.160,
H6204. (4 ) 12-31j Illlll.; 90.ISO. Hlj204, (1) 28.5 Illlll.:
OO.:!OO. Hlj:»!. (11) 20--38 IllIll.: 97.65. 06303. (2) 27
Illlll. : 100.65. 06303. (1) 26.5 llllll. : 100.80. Hlj204. (6) 35.5­
41.5 Dim.: 100.100. H6204, (4) 36-38.5 mill.: 100.140.
Hfl204. (9) 18....40 mill.: 100.160. H6204. (9) 29--88.5 mIll. ;
108.63. C63o..'l. (11 27 Illlll.; 110.1130. H6:!04. (2) 35--40 IllIll.

3-1:. Cyr.lothone signata. Garman.
Fi/:ures 13C. HE. nnll UF.

60.60. H6204. (95) HI-313 mill. ; 60.60. C6208. (1) 20 Illlll. :
60.70. H6204. (7) HI-30 Illlll.: 60.S0. H6204. (108) 15-36
lllm.; 00,{10, H6204. (9) 24-29llllll.; 60.100, H6204. (9) 14....

38.5 llllll.; 60.140. H6204, 112S) 13.5-36 Illlll.: 60.1SO.
HIJ204. (97) 16-34 Illill.; 70.200. H6204. (83) lS.5-34.5.
llllll.; 79.54. B6303. HI) 16.5-29.5 Illlll. : 80.55. H6204. (23)
1(\-29 Illlll.: SO.60. H6204. (49) 11)-31 Illlll.; SO.70. H6204,
(OS) 12.5-34.5 Illlll.; 80.70. 06208. (1) 2:!.5 lllill.; SO.75.
B6303. (1) 20 Illlll.: 80.80, H6204, (37) 14-32 mm.: SO.90,
H0204. (152) 17-34 llllll.: 80.100. H0204, (93) 20-30 mm. :
80.170. 06208. (1) 24 lllm.: SO.200. H6204, (1) 28.5 Illill. ;
83.77. 06303. (114.1 21.5-33 llllll.: &'l.no. CI'I303. (67) 17.5­
30 llllll.: 84.70. C0303. (1) 2Sllllll.: 86.92. C6303, (73) 21­
S-! 111111.: 87.80. 06303. (3) 24.5-33.5 lUlll.; 87.90. C6303, (2)
28-38 llllll.: 90,4':;a, H6105. (16) 23.5-33.5 Illlll.; 90.48a.
H13105. (132) 11)-33 llllll.: 9O.4Sb. H6105. (9) 20-30 Illill. ;
90.60, H6204. (2) 24-38 Illm.; 90.60. C6208. (21) 16-26
n1111.: 90.70. H6m. (1) 21 IIIIll. ; 90.70. C6208, (15) 21.5-32.5
llllll.: 90.100. 0)208. 071 17-26 mm. : 90.120. H13204, (9"2)
12.5-36 llllll. ; 90.140. Hfl2fH. (1) 19.5 /lllll.: 90.140. 06208.
(1) 25 Illm.: 90.1130. H6204. (51) 113-32.5 lllill.; 90.160.
C6208. (1) 30 Illlll. : 90.200. H6204, (41) 15-33 Illlll.: 97.40,
C6303. (21) 2"2-30 mill.: 97.65. C6303. (94) 17.5-38 Illlll.:
100.60. H6204. (6) 25-33 mill.: 100.135. C6303, (409) 17-35
Illill.: 100.80, H6204. (91) 17-361ll111.: 100.100, H6204. (29)
10-34.5 Illm.: 100.140. H6204. (22) 18.5-35 Illill.: 100.160.
H6204. 131) 17.5-35.5 Illlll.; 108.63. C6.303. (149) 19.5-36
llllll.: 110..35. C6303, (31 2f3---.':J0 Illlll.: 110,46, CIJ.303. (29l
23-33 1lI111.: 110.120. H6204, (25) 2"2-35 mill.; 110.140.
H62tH. (13) 18-2,s.5 nUll.; 110.160. H6204. (33)' 11)-32 Illlll.;
111.37h, C6303. (9) 25-30 mill.; 118.43, B6212. (24) 21.f......
33.5 mill.: 120.45. H6204. (12) :!O--29 mlll.: 120.50, H6204,
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(2) 27-32 lllm.: 120.00. Hlj204. (4) 25-30 mill.; 120.70.
II6204. (S) 2"2.f>-33 Illill.: 120.90. H6204, (16) 22.5-32 Illill. ;
123.50, B6203. (1) 22 mm.; 130.40. B6212. (5) 22.5-26.5
llIlll.; 140.35. B6212. (14) 23.5-32 IllID.

35. Oydothone a(Jclinide'n..~ Garman.
FIgures l3D. 14A. nnd 14G.

60.00. H6m. (33) 15-54.5 'mill.: 60.70. H6204:, (3) 27....
42.5 DIll.; 60.80. H62lH, (13) 26-55.5 IDIll.; 60.90, H6204:,
(1) 34 mill:; 00.100, H6204, (10) 28-55 m1lL : 60.140, H6204,
(37) 27-56.5 mill.: 60.1SO, H6204, (7) 31.fHi8 mm.; 70.200,
H6204, (5) 30.5-40 Illm.; 80.55. 116204, (41) 20-40 mm.;
80.60. H6204, (4) 21--46 mill.: SO.70, H62lH, (23) 22.fHi8
Illill.; 80.80, H6204.· (1) 31 lllill.; 80.90. H6204. (66) 20.5­
57 1ll111.; SO.l00, H6204. (32) 21--45.5 Illm.: 83.77. C6303,
(86) 21-37 DIm. : 84.70. C6303, (4) 35---00 Illill. ; 86.92. C6303,
(141) 26.5-56 Illill.; 87.SO. 06303, (57) 30-55 mm.: 87.90.
C6303. (6) 32.5-50 lllill.; 90.45a. H6105, (71) 23.5--4S.5
rom.; 90.48a. H610,:;, (:!()7) 15.5-43.5 rum.; 9O.48b, H6105,
(10) 16.5--24.5 111111.: 90.120. H6204 (29) 19-56 IIIIll. ; 90.160.
Hll204. (6) 32.fHiO.5 llllll. ; 90.200. H6204, (16) 23-58 mill. :
95.310, B6204, (2) 26-31 llllll.: 97.65. C6303. (7) 17.5-32
mill.; 100.60. H6204. (98) 20.5-531ll111.: 100.65. C6303, (12)
25-45.5 mill.: 100.SO, H6204. (62) 23-.."i8 Illill.; 100.100,
H6204, (65) 14-56 lll'llli : 100.140. H6204, (18) 25.5-54 lllll1. ;

100.160. H6204, (16) 24-57 Illill. ; 108.63. C6303, (12) 18--34
mm.; 110.35, 0}303, (1) 26 Illlll.; 110.46. C6303. (3) 22-27
mill.; 110.1~0. H6M. (88) 19-56 Dlill.: 110.140, H6m,
(11) 19--85 lIUll. ; 110.160. H6204. (85) 16--56 Illlll..; 111.37b,
C6303. (5) 17-30 mm.: 118.43. B6212, (16) 17.~1 mm.;
120,45, H6204, (4) 21.5-25.5 111m.; 120.50. H62M. (174)
17-51 IIIIll. : 120.60, H6204. (1) 251ll1ll.: 120.70. H6204 (152)
14.5-55 lllill.; 120.90. Ht1204. (276) 19.5-63 Illill.: 130.40,
B6212. (81) 13.5-38.5 Illlll.; 133.35. B6212. (3) 17-221ll1ll.;
140.35. B6212, (77) 14--40 Dl-m.

36. (!yr.lvtlwne atral'io. Gilbert..
Figure 13D.

60.60, II0204. (4) 36.5-50 mill.; 60.70. H6204:. (1) 51
DUll.; 60.SO. H6204. (5) 21-49.5 Illill.; 60.100. H6204. (6)
31~"i6 Dllll.; 60.140. HOm, (6) 37.5-51.5 Illill.: 60.1SO.
H6204, (11) 28-51 Illill.: 70.200, H6204. (9) 28--54.5 mill. ;
80.90, H620!, (1) 55 1ll111.; 120.70. H6204, (1) 53.5 1ll111.

37. Diplophos sp.

13?35. B6212. (1) 50 111m.

It is not possible to identify this slightly dam­
aged SpecihH'.n specifically from the. revision by
Grey (1960: 57-125).

38. F alendennellu8 t'riJ.YunctJttla.fus (Esmark) ~

Figure l5A.

70.200. H62M. (1) 28 111m.: 73.200. B6203. (2) 25
m111.: 90.120. H620,1. (1) dis. adnlt: 90.160. H6204. (1)
ca. 10 mill. ; 90.1SO. H6204, (1) 25 Illill.: 90.200, H6204. (1)
25.51ll1ll.

This specific ident.ification is questioned because
most of these specimens have foul' groups of anal
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to caudal (AC) phot.ophores rather than the five
groups reportedly charact.eristic for V. tl'ipundu­
labl.~; this difference may indicate t.hat. these spe.ci­
mens are actually Y. ste.ll(l,hM Garman. This
problem was discussed by Grey (1960: 68).

39. Da,napho8 ocnla.f1ls (Gannan).
Figure 15A.

60.60, H6204, (1) 19.5 mm.: 60.70, H6204. (7) 20-25
lllm. ; 60.80, H6204, (4) 22-38 mm. ; 60.90. H6204, (7) 20.5­
31 mm.: 60.90, C6208, {2) 32 mm.; 60.100. H6204. (2)
22.5-23.5 mm.; 60.120. H6204, (21) 29-40 mm.; 60.160,
B6203. (3) 34.5-36 mm. ; 60.160, H6204. {I) 31 mm. ; 6O.1SO.
H6204. (1) 40 mm.; 70.60, 06208. (1) 23 mm.; 70.200,
H6204. (1) 44 mm.; SO.55, H6204, (3) 30-30.5 mm.; SO.60.
H6204, (1) 27 mm.; 80.70, H62O:l, (3) 26.5-38.5 mm.; SO.75,
B6303. (1) 22.5 mm.; SO.80. H6204, (14) 26-39 mm.; SO.90,
H6204. (7) 24--38 mm.; 80.100, H62M, (3) 30-32 mm.;
80.140. C6208. (1) 30 mm.; 83.77, 06303, (44) 27-40 mm.;
83.90. C6303, (61) 23-40.5 mm.; 84.67, C6303, (3) 29-30
JUJU.: 86.92. C6303. (4) ~Omm.: 87.SO, C6303, (4) 34.5­
40 mm.; 90.32. B6203. (2) 33 mm.; 90.458. H6lO5, (1)
32.5 DIm. : 90.60. H6204. (1) adult, damaged: 90.70, H6204,
(4) 31--37 mm.; 90.110, B6203, (1) 36 mm.; 90.120. H6204,
(1) 31 mm.; 90.140. C6208. (2) 24--30.5 mm,; 90.160,
H62M. (1) 37.5 mm.; 97.65, 06303. (3) 20.5-39 mm.;
100.60, H6204, (1) 34 mm.; 100.65. 06303, (18) 25.5-39
l11ll!.; 100.80, H6204. (9) 31--35 mm.; 100.90. H6204, (1) 34
Illlll.: 100.160. H62O!. (1) 32.5 mm.: 108.63. C6303. (5) 29­
38 mill.: 110.120. H6204. (2) 2-5--35 Illm.; 110.140, H6204,
II) 29 lllm.; 110.160. H6204. (2) 32.5-3.') mm.; 120.45,
H6204. (1) 29 lllm.: 120.60. H6204. (1) 32 mm.; 120.70.
H6204, \1) 34 mm.; 140.35, B6212, (1) 34 mm.

40. Finci{fuerrht nlmbaria (Jordan and Wil­
liams).

Figure IlrB.

60.200a. B6203. (2) 24.5-38 mm.; 73.200. B6203, (1) 39
nUll.; SO.140, C6208. (1) 23.5 mlll.; 80.170, C6208. (2) 16-22
mm.: 90.110, C6303. (4) 20-43 mm.; 90.150, C6208, (10)
nll ca. 26 mm.; 90.160. H6204, (2) 18-19.5 mm.; 90.180,
H6204. (1) 39.5 mm.; 93.100, C6303, (1) 21.5 mm.; 100.140,
H6204. (1) 20 mm.; 100.160, H6204, (1) 26 mm.

41. r i-ndgue.,.,-ia. lucdi!t (Gannan).
Figure I~B.

83.77. C6303, (1) 34 mm.; 83.90. 06303, (1) 35.5 mm.;
87.80. 06303. (1) 42 mm.; 9O.4Sb, H6105, (l) ca. 10 mm. ;
llO.120. C6208, (5) 16.5-28 mm.; 90.140. H6204, (1) 49.5
llllll.; 90.150. C6208, (7) 17-19 mm.; 100.100, H6204. (3)
:12.5--42 mill.; 100.160, H6M. (1) 24 mm.; 110.100, H6204,
(1) 24 lIUD.; 110.120. H6204. (3) 28-H mill.; 110.140.
H6204. (1) 19 lllm.; 120.45. B6212, (24) 17-2'2.5 mm.;
120.60. H6204. (4) 34--36 mill.; 120.70. H6204, (4) 28-41
1Il1ll. : 120.80, H6204, \10) 31.5-47 DUll.: 120.90. H6204. (19)
27.5-49 Illlll.; 123.45. B6"212, (158) 18-4t.5 mm.; 123.50.
B6::?03. (3) 22-27 mill.: 127.45, B6212, (7) 21--32.5 mm.;
130.40. B6212. (142) 15-56.5 mm.; 133.35, B6212. (87)

648

15.5-53.5 mm.; 137.35, B6212, (536) 12.5-48.5 mID.; 137.50,
B6203, (7) 28.5-52 mm.; 140.35, B6212, (388) 14.5-50 mm.

42. Y-l-nciguerria po'weria.e (Cocco).
Figure 15B.

60.120. B6203, (2) 24--28 mm.; 60.160. B6203, (1) 26
mm.; 60.180. B6203, (1) 24.5 mm.; 60.200. H62M, (1) 31
mm.; 70.200. H6204, (1) 18 mm.; 73.200. B6203, (2) 27-30
mm.; SO.140, 06208, (2) 23-23.5 mm.; 80.200. C6208, (1)
34 mm.; 83.77, 06303. (2) 23-28 mm.; 90.110. C6303. (8)
26-33.5 mm.; 90.120. C6208. (2) 17.5 mm.; 90.124, C6208.
(2) 16 mm.: 90.160. H62O!, (2) 17.5-18 mm.; 90.160,
C6208. (1) 27.5 mm.; 90.200, H6204. (1) 17.5 mm.; 92.115,
B6303, (1) 18.5 mm.

The specimens from station 83.77 are closer to
the continent (a,hout 195 km. (120 miles) offshore)
t.han is usual for this species (see Ahlstrom and
Counts 1958, fig. 25).

43. Vhwignerl'ia. sp.
90.140. 06208, (3) 18-20 mm.

The,se damaged specimens are lmidentifiable to
species.

44. 1chthyocoCC'Il.~ e.longahlJJ Imai.
Figure 15C.

SO.70, H6204, (1) 65 mm.

This re.cord extends the known range of the
species from Japan and lat. 41042' N., long. 15(}0
00' W. to near the coast of California and also
extends its geographieal range into that of I. lr­
1'egul<r.l'is as described by Rechnitzer and BOhlke
(1958).

45. 1chthyococmb8 ·in'eg'ulmis Redmitzer and
Bohlke.

Figure 15'C.

90.47.06208, (1) 37 mm.; 100.60, H6204. (1) 61.6 mm.;
108.00, C6300, (1) 51mm.: 120.90, H62Q4, (1) 41 mm.

STOMIATIDAE

Figure 15D.

82.69. 06303. (1) 59 mm.; 84.70, 06303, (1) 209 mm.;
86.92. C6303. (5) 52.f.-227 mm.; 87.80. C6303. (2) 195-218
mm.; 87.00, 'C6303. U) 74 mm.; 9O.-15a, H6105. (1) 202
mm.; 9O.-1'8a, H610:3, (1) 116 mm.: 90.110, 06303, (1) 228
mm.; 95.31a. B620t. (1) 158 mm.; 97.40, 06300. (1) 282
mm.; 07.65. Ct3303. (1) 45 mm.; 100.40. H6204, (3) 122­
2W mm.: 100.40, C6303, (1) 161 mm.; 100.100, H6204, (1)
29 mm.; 108.\3.3, C6303. (24) 128-235 nUll.; 110.35. COOO3,
(3) 123-205 mm.; 110.40. H6204. (1) 142 mIll.; 110.46,
COO03. (7) 180-2'26 mill.; 120.45. H6204, (8) 138-214 mm.:
120.45, B6212. (1) 48 mill.; 120.50, H6204, (1) 212 mm. ;
120.60, H62C». ll) 131 mill.; 120.80. I16204, (1) 186 mm.;
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123.50. B6::!03. Ii) 83.5--~14 mm.: 137.35. B6212. (1) 49
mm.: 13T.50. B6200. (2) 127-li8 mm.

This species was list.ed as a subspedes of 8tO'ln-ias
bOI1, (Risso) by Ege (1934: 2:3) but. is now gen­
emIly regarded as a dist.inct. species. In a few of
the 78 specimens collected during t.he survey, the·
barbel was broken otf, but. the normal three equal­
sized filaments at the end of the barbel were pres­
ent in the others, except one. On the except.ional
specimen, one of t.he three filaments was branched
t.o near its base, giving the superficial appearance
of four filament.s at the end of the barbel.

47. 8tO'ln;«.~ sp.
Figm"e laD.

110.35. H6204, (l) 189 mm.

This specimen, occurring within the range of 8.
a.triMnter, represents either a morphological var­
iant or an undescribed species. It differs in a
number of characters from 8. atri-t'ente1' and from
all known species of8t01nias in having six equal­
sized filament.s, each with a separa.t.e. base., at t.he
end of the barbel.

MELANOSTOMIATIDAE

48. Leptostom./as sp.

00.200, C6208, (1) 186 lllm.

This specimen was tn.ken a,bout. 1,000 km. (6~O

miles) 'VS'V. of Point. Coneeptjon, Cn.lif. The
number ttnd t.a.xonomic. limits of t.he spec.ies of this
genus are uncertain, and this specimen is not spe­
cifically identified, pencling needed study of t.he
genus.

49. Opostomlas ·m#su.H Imai.
60.80. C6::!08. (1) 164 mlll.; 83.n. C6303. (1) n mm.

These specimens, taken about. 185 km. (115
miles) west of San Francisco and about 195 km.
(120 miles) SE. of Point Conception, Calif., are
the first. of t.his species to be reporte.d from waters
off California. The three known species of this
genus, including O. m./cpip-n'lf.s (Giinther) and O.
gibsonpa.cei Barnard, appe.ar to be valid, but
further comparison is neceSSttry (R. H. Gibbs,
personaI cOl1lmunicn.tion).

50. Fl.agello8tomia,s bou.·reei Zugmayer.
80.80. H6204. (1) 134 mm.; 8i.80. CI~303. (1) 186 mm.

These specimens, taken about 200 and ~40 km.
(125 and 150 miles) off Point Conception, Calif.,
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differ only slightly from t.he det.ailed descript.ion
of F. bo'U,red from the western Atlantic by Beebe
and Crane (1939: 179-185). Comparison of other
Atllmtic and Paeific specimens indic.ates that they
are the same species (R. H. Gibbs, personal
communication) .

51. AIelanostomJaJ5 ·t·aUlviae Brauer.

86.92. C6303. (2) 163-li5 mm.

These two specimens taken about 305 km. (190
miles) SSW. of Point Concept.ion, and one speci­
men in the c.ollections of 'Scripps Inst.it.ution of
Oceanography collected off San Juan Seamount,
constitute the first records of this species in this
area.

52. P hoto'rt-ecte,/J -nz,argarita (Goode and Bean).
Figure 16A.

60.120. B6::!03, (1) 138 mm. ; 60.160. H6204, (1) 1il mm. ;
(jO.::!OO. H6::!OJ:. (2) 118--193 mm.; 80.00. H6::!0!. (1) 135
mm.; 90.160. C6208. 1.1) 45 mm.: 93.100. C6303. (1) 138
mm.; 100.80. H620!. (1) 50.5 mm.; 1OO.1::!O, H6204. (1)

91 mm.; 100.140. H6204. (1) 68 mm.

These specimens appear to be this specie.s, re­
desc.ribed from material from the North At.lantic
by Beebe and Crane (1939: 175-179). The above
listed specimens vary considerably in several
c.haracters, especially barbel structure (at least
some of this variation is ontogenetic). Although
more than one species may be represented, the
variation in barbel structure is thought to be
int.raspecific.

53. Ta.ctost01na. 1nCWrOpltl1 Bolin.
Figure 16A.

60.60, H620!. (1) 1i5 mm.; 60.80. H6204. (1) 85 mm.:
60.80. C6208, (13) 54.5--325 mm.; 60.90. H6::!04. (3) 143­
234 mm.; 60.90. C6208. (9) 135--247 mm.; 60.100. C6208.
(1) 231 mm.: 60.120. B6203. (1) 232 mm.; 60.120. H6204,
(1) 228 mm.; 66.100. C6208, (1) 200 mm.; SO.55. H6204,
(2) 85.5-::!33 mm.; SO.60. H6204. (2) 91-~31 mm.; 80.60.
C6208, (~) 156--20! mlll.: 8O.00-5N. B6203, (2) 91-91.5
mm.; 80.130. C6208, (1) 44 mm.; 82.69, C6303, (1) 81
mm.; sa.n. C6303. (4) 63-163 mm.; 84.92. B6303. (2)
56--66 mill.: 86.92. C6303. (3) 210-293 mm.; 87.80. C6303.
(1) 320 mm.: 88.105a. B6303. (1) 76 mm.; 00.60, C6208.
(1) 101 mm.

54. Bathophillll,s fi&m.ingi Aron and McCrery.
Figure 16A.

60.80. C6208, (1) 64 mm.: 60.120, B6203. (1) 65 mm.;
66.100. C6::!08. (1) 41.5 mm.; 80.60. C6303. (3) 76--85 mm.:
80,90. H6204. (1) 72.5 mm.: 82.69, C6303, (1) 65 mm.;
84.67. C6303. t1) 84 mm.; 86.92, C6303, (1) 1311iml.;
87.200. B6203. (1) 36 mm. ; 88.1050b, B6303, (2) 68-82 mill.;
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90.140. H6204. (1) 56.5 DUD.: 90.160. H6204, (1) 33 mm.;
97.40, C6303. (1) 97 mm.; 97.65, 06303, (4) 75-120 mm.;
100.6.5, 0630.'3. (1) 70 mm.; 100.120. H6204, (1) 62 mm.;
100.140, H6204, (1) 67 mm.

B. {leming-i was described as a new species
from the Eastern North Pacific (Aron and Mc­
Crery, 1958 :181), although it differed only slightly
from the inadequately described B. indi(Jas Brauer
from the Indian Ocean. Recent evidence indicates
that the two species may be synonymous (R. H.
Gibbs, personal communication). We found a
range in pelvic fin rays of 2 + 2 to 2 + 5 in several
specimens counted.

55. Meln.nost.omiatidae, unidentified.

60.180. H621.». (4) 1&-30 mm.

These larval specimens have not been identified.

IDIACANTHIDAE

56. Idiacantll:lls an.f1'ostO'lntlS Gilbert.
Figure 16B.

60.80. H6204, (5) 53-118 mm.; 60.80. 06208. (1) 216
mm.: 6O.{1I). H6M, i1L 207 mm.; 60.90. 06208, (1) 1M.
mm.: 60.100. H6204, (4) 65--79 mm.; 60.100. 06208, (1)
149 mm.: 60.120, B6200, (3) 168-269 mm.: 60.160. B6203.
(1) 160 mm.: 60.180. H6204. (3) 62-12! mm.; 70.SOb,
B6203, (2) 100-137 mm.; 70.80-5N. B6203, (1) 121 mm.;
73.200. B6203, (1) dis.: SO.55. H6204. (1) 135 mm.; 80.70,
H6204. (1) 67 mm. (larva) ; SO.100, B6203. (1) 241 mm.:
82.69, 06303, (2) 99-252 mm.; 83.77, 06303. (16) 6h'W8
mm.; 84.70, 06303, (1) 150 mm.; 84.92, B6303, (1) 115
mlli.; 86.9'.2. 06303, (17) 61-371 mm.; 87.SO. 06303. (4)
66--266 mm.: 87.90, C630..'l. (4) 123-260 mm.; 88.1058,
B6303, (1) 344 mm.; 9tH8a, H6105, (2) 69--333 mm.: 90.60,
H6204, (1) 73 mm.; 90.110. 06303, (4) 236-300 mm.;
90.120. H6204, (2) dis., 70 mm.; 90.140, H6204. (1) 95 mm.;
90.140.06208, (2) 58-84 mm.: 90.150, C6208, (1) 125 mm.;
90.160. H6204. (1) 65 mm.: 90.160. C6208, (1) 73 mm.;
90.180. H62!)4. (1) 104 mm.; 90.200. H6204, (1) 42 mm.;
93.100. 06303, (4) 60-342 mm.; 97.40, C6303, (10) 66-320
mm.; 97.65. C6303. (1) 210 mm.; 100.60, H6204, (1) 249
mm.: 100.65, C6303, (8) 60.5-27-1 m'll1.; 100.SO. H6204. (2)
dis.• 59 lllm.; 100.90. H6204, (l) 233 mm.; 103.50, C6303,
(1) 259 mm.: 108.63. 06303. (9) 134-343 mm.; 110.46,
06303, (3) 209-348 mm. ; 110.35, C6303. (8) 156--212 mm. ;
110.120. B6204. (1) 98 mID.; 110.160. H6204. (2) 77-115
mm.; 120.SO. H6204, (11 292 lllm.; 123.45, B6212. (1) 144
mm.; 123.50. B6203. (7) 178--292 mm.

This is probably the only species of this genus
that oeeurs in the eastern Pacific; as I. panmne'll,si.Y
Regan and Tre.wavas, described from the Gulf of
Panama, may he a junior synonym of I. a.ntl'osto­
'lYIJlI-8 (R.. H. Gibbs, personal communication). An
adult. male. of 70 mm. SL from station 60.80,
H6204 is larger than maximum sizes of males re-
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ported as 44 mm. (adult) and 48 mm. (postlarva)
by Beebe (1934 :234-236) . This was the most
abundant and ubiquitous of the 12 species of the
suborder Stomiatoidei taken on the survey.

ASTRONESTHIDAE

57. BOI'Ost01nias panam~nsi8 Regan and Tre­
wavas.

Flgurl." 16B.

80.90. H6204. (1) 244 mm.; 84.70, 063()''3, (1) 195 mm. ;
86.92,06303, (4) 85--270 mill.; 90.4'5, H6105. (1) 218 mm.;
9O.48a, H6105, (1) 111 mm.; 120.90, H6204, (1) 186 mm.

B. mael'isti'll,s and B. pa'll.(l:I1U?lIl8t8, both described
as new spedes from the Gulf of Panama by Regan
and Trewavas (1929: 26--27), are synonymous (R.
H. Gibbs, personal communication). According
to specimens taken by this survey and in the col­
lections of Scripps Institution of Oceanography,
B. panalnl'll,si.s ranges at least from the Gulf of
Panama to SSE. of Point Concept.ion, Calif.

CHAULIODONTIDAE

58. Oha.:uliOd,u,s 'I1wcO'/(,ni Bean.
FIgures laD and 17.

60.60, H6204. (5) 27.5-184 mm.; 6O.SO. H6204, (1) 39
llnD.; 60.80. 06208. (1) 120 ·mID.; 60.00. 06'.208, (1) 68 mm.;
60.100. H6204, (2) 36--53 mm.; 60:140, H6204, (1) 36 mm.;
SO.55, H6204, (3) 32--127 mm.; SO.70, H62W. (1) 26 mm.;
SO.70. 06208. (1) dis.; 80.90. H6204, (2) 35.5--36 mm.;
SO.100. H6204, (1) 81 mm.: 83.77, 06303, (3) 32--36 mm.;
83.90, 06303. (4) 51--64 mm.; 84.67, C6303, (1) 32.5 mm.;
84.70, 06803, (3) 33-198 mm.: 86.92, C6303, (5) 169__213
mm.; 87.80. 06303. (7) 169--204 mm.; 87.90, 06300, (5)
1&!-207 mm.; 90.60. H6204, (1) 40 mm.; 90.110, 06303,
('2) 162-171 mID.

The genus Ohauliodns has been revised by Re­
gan and Trewavas (19~9), Ege (1948), and Mor­
row (1961). Only t.wo species of Chmdi.odu,s are
known in t.he eastern Pacific. O. bal'ba.tu.s Garman
ranges from Peru (Morrow, 1961: 270) northward
to a.bout. 1,770 km. (1,100 miles) SE. of sout.hern
Baja California (lat.. 13°01' N., long 127°11' W.,
S10 60-215). C. 'ml/.('O'u.'1lJi nmges fro})., Ja.pa,n, the.
southern part of the Bering Sea, and through the
Gulf of Alaska (Morrow, 1961: 275-276) south­
ward to the offshore waters of northern Baja
California (station 90.110, C6303). With one
.exception, all evidence points to a geographic
separation of these two species, about 1,770 km.
(1,100 miles) separating their known ra.llges.

The one exeeption is a single specimen recorded
by Ege (1948; 108) as O. l1U](Jou:ni from lat. 0°18'
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S., long. 99°07' W., near the Galapagos Island.
Ege also reported three specimens of O. barbatus
from the same station (3558). Morrow (1961:
256), on the basis of a partial reexamination of
the excepted specimen, stated that "the Dana spe­
cimen of O. macouni does not appear to have been
mis-identified." Yet nowhere is this specimen so
adequately described, or compared with specimens
from the usual range of O. macouni, that it can
confidently be considered to be O. macouni, in
view of the known occurrence of all other
specimens of O. macouni.

Regan and Trewavas (1929: 32 and 34) stated
that in O. sloani Bloch and Schneider and in O.
danae Regan and Trewavas the proportion of the
eye diameter into the length of the lower jaw is
"larger in male than female." We have deter­
mined that external morphological sexual di­
morphism exists in O. macouni. Of 20 of the
larger specimens taken on cruise 06303 (stations
84.70, 86.92;- 87.80, 89.90, and 90.110), 8 are fe­
males with large ovarian eggs, ranging from 183­
207 mm. SL (mean size 197), and 12 are males,
162-202 mm. (mean 177). The males have larger
eyes than the females (eye into head 3.3 to 3.8 in
the males, 4.0 to 4.6 in the females). One of the
most pronounced differences between the sexes is
the relative size and shape of the postocular organ.
Morrow (1961 :273) found that in O. macouni the
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Figures 16·B and 18.

postocular organ was generally elongate and tri­
angular; the exposed luminous portion was trian­
gular or at least pointed behind, while in other
species of Ohauliodus the postocular phot.ophore
was round or nearly so. His characterization is
descriptive of the postocular organ of male speci­
mens of O. macouni, especially of the exposed
luminous portion, but in the females the organ is
different and more variable than in the males.
The organ is always smaller in the adult females.
In some females the exposed luminous portion is
reduced to a small rounded area, less than one­
quarter of the area of that in the adult males; in
others it is elongated, probably owing to a dif­
ferential contraction following preservation of
the surrounding tissue (fig. 17).

MALACOSTEIDAE

59. Aristostomias scintillans Gilbert.

60.60, H6204, (1) 56 mm. ; 60.80, C6208, (8) 73-214 mm.;
60.90, C6208, (2) 62-168 mm.; 60.120, H6204, (1) 189
mm.; 60.180, H6204, (1) 55.5 mm.; 70.80b, B6203, (4)
52-64 mm.; 70. D-5N, B6203, (6) 55-70 mm. ; 80.90, B6203,
(1) 78.5 mm.; 8O.9D-5N, B6203, (2) 64-67 nun.; 83.77,
C6303, (1) 92 mm.; 86.92, C6303, (1) 54 mm.; 88.105a,
B6303, (1) 58 mm.; 90.70, C6208, (1) 148 mm.; 90.80,
C6208, (1) 51.5 mm.; 97.40, C6303, (4) 44--140 mm.; 97.50,
B6203, (2) 8'2-129 mm.; 100.40, H6204, (1) 114 mm.;
108.63, C6303, (2) 46-109 mm.; 110.40, H6204, (1) 123
rom.; 120.80, H6204, (1) 101 mm.

av/0
/

/
/

/
/

/
/

~ X2A
197mm.SL

~ X2.8
187mm.

6' X3
202mm.

FIGUllE 17.-Chauliodu8 macouni, postocular organs, showing the typical triangular shape in juveniles and
adult males (right) and.the valiable and frequently elongated shape in adult females (left and middle).
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FIGURE 18.-Aristosto'YI_ias saint'illans, adult, ca. 280 mm. ST.), station 20.40, B5003.

BATHYLACONIDAE

60. Bathylaco nigricans Goode and Bean.
Figure 19.

86.92, C0303, (1) 244 mm.

The four previously known specimens of this
rare isospondylid (including il1aC1'01nastax gym,­
'/Hl8 Beebe) "'ere compared by .J'fanl (1059: 1-8).
G. Eo .J:l<wl has lent us another specimen taken off
~hdeira. Of the six specimens knO'V11 to us, four
,tre from the North Atlantic, and the other Eastern
Pa,cific 'pecimen is from off Colombia. The two
P,lcific specimens c1iifer slightly from the Atlantic
specimens, but all appear to be conspecific. The
specimen taken ,Yith the Oobb trawl from ll,bout
305 km. (190 miles) SSW. off Point Conception,
Cll,Iif., is the Jargest lmown.

GIGANTUROIDEA

GIGANTURIDAE

61. Bathy7eptus lisae "WaJters.
Fi;:;ures 20 and 25C.

6.92, Ctl303, (1) 182 mm.

This .is one of the larger and better preserved
specimens of this species that has been taken (V.
"\iValtel's, personal communication). Alive when
it came on deck in the trawl, it bit the jlUlior au­
thor on the finger. Despite a number of trench­
ant morphological differences (that may hltVe an
ontogenetic basis), there are certain similarities
between this pecies and R08a1l1Yl 1'otunda Tucker
that suggest that they may have at least an intI'a­
subordinal relationship.

LYOMERI

MONOGNATHIDAE

62. Monognathus sp.

60.140, H6204, (1) 51.5 mm.

This specim.en, from about 630 km. (390 miles)
"\iVSvY. of San Francisco, Calif., is probably one of
the largest specimens of this little known group to
be recorded; the intrageneric relationships are un­
certain, ::tnd this specimen is therefore best not
identified to species (G. L. Orton and R. H. Rosen­
blatt, personal comnllUlications).
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FIGURE 19.-Bathylaoo nig1'ioans, 244 mm. SL, station 86.92, C6303.
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FIGURE 2O.-Bathyleptus lisae (head and lateral views), 182 mm. SL, station 86.92, 06303.

CETUNCULI

CETOMIMIDAE

63. Ditropichthys sp.

90.200, H6204, (1) 38.5 mm.

This specimen, from about 1,000 km. (620 miles)
WSW. off Point Conception, Calif., is identified
as an undescribed species of Ditropichthys by
R. R. Rofen (personal communication), who is
preparing a detailed description for publication.

INIOMI

NEOSCOPELIDAE

64. Scopelengys tristis Alcock.

86.92, 06303, (1) 182 rom.; 9O.4'5a, H6105, (2) 115-143
mill.; 120.50, H6204, (1) 103 mm.

These specimens were taken about 305 km. (190
miles) SE. of Point Conception, about 95 km. (60
miles) SE. of San Pedro, Calif., and about 70 km.
(45 miles) W. of Punta Eugenia, Baja California.

PELAGIC FISHES, CALIFORNIA CURRENT AREA

MYCTOPHIDAE

65. Hierops erockeri (Bolin).
Figure 16C.

60.60, H6204, (1) 29 mm.; 60.70, H6204, (11) 24-35
mm.; 60.70, 06208, (7) 30-36.5 mm.; 60.80, H6204, (8)
22--39 rom.; 60.80, 06208, (2) 35-36 mm.; 60.90, H6204,
(16) 15-40 mm.; 60.100, H6204, (3) 23-27 rom.; 60:100,
06208, (1) 38 mm.; 60.120, B6203, (4) 22-38 mm.; 60.120,
H6204, (5) 34-38 mm.; 60.140, H6204, (3) 21.5-37 mm.;
60.160, H6204, (4) 34-39 mm. ; 60.180, H6204, (1) 24 mm. ;
60.200, B6200, (1) 30 mm.; 60.200, H6204, (1) 22 rom. ;
70.60, 06208, (2) 22-37 mm.; 70.100, 06208, (2)36-39
mm.; 80.60, 06208, (2) 23.5-38 mm.; 80.70, B6203, (1) 27
=.; 80.70, H6204, (3) 10-27 mm.; 80.70, 06208, (1) 19
mm.; 80.75, B6303, (1) 15.3 mm.; 80.80, H6204, (6) 26-42
mm.; 80.100, H6204, (2) 15-16 mm.; 80.140, 06208, (4)
27-46 mm.; 80.150, 06208, (6) 3(}-52 rom.; 80.170, 06208,
(2) 39-45 mm.; 80.180, 06208, (2) 39 mm.; 80.190,
06208, (1) 24 mm.; 80.200, 06208, (1) 45 mm.; 83.77,
06303, (26) 25-36 mm.; 83.90, 06303, (79) 25-39 rom.;
84.67, 06303, (11) 15-36 mm.; 84.68, 06303, (6) 26--U5.5
mm.; 86.92, 06303, (4) 27.8-34.5 mm.; 87.80, 06303, (2)
19-28 mm.; 90.45, H6204, (1) 35.5 mm.; 9O.48a, H6105, (1)
18.5 mm.; 90.48b, H6105, (5) 12.5-14 mm.; 90.60, 06208,
(2) 26-28 mm.; 90.70, H6204, (2) 35-42 mm.; 90.100,
06208, (2) 19-23.5 rom.; 90.140, 06208, (2) 20-46 mm.;
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00.160, 06208, (3) 31-40 mm.; 90.180, C62OB, (3) 34--43
mm.; 90.200, 06208, (3) 33-40 D1m.; 93.31, C6303, (1)
18.5 mm.; 94.32a, B6204, (1) 26 mm.; 97.40, 06303, (2)
17.5-21 mm.; 97.50, B6203, (2) 29--dis.. mm.; 97.65, 06303,
(4) 31-45 mm.; 100.60, H6204, (1) 25 mID.; 100.65, C63m,
(6) 26.5-32.5 mm.; 100.80, H6204, (1) 17.5 mm.; 100.90,
B6204, (1) 27.5 mm.: 100.120, B6204. (1) 49 mm.; 100.160,
H6204, (1) 45 mm.; 103.50, C6303. (4) 20-23 mm.; 108.63,
06303, (2) ~.5 mm.; 110.100, B62M, (1) 15 rom.;
110.140, H6204, (2) 31-44 mm.; 110.160, H6204. (1)

4'5 mm.; 120.60, H6204, (5) 18.5-26 mm.; 120.70, B6204,
(1) 43 mm.; 120.80, H6204. (12) 20-46 mm.; 120.90, M6204:,
(3) 29-82 mm.

66. Elect'l'ona .,.i880i (Cocco).
Figure lOC.

SO.150. 06208, (1) 30 mm.; 84.92, B6.':I03, (1) 43.5 mm.;
90.100, 06208, (1) 58.5 mm.; 100.65. 06303. (3) 44.5-45.5
mm.; 110.140, B6204, (1) 48 mm.

67. Hygoplvwm sp.
Figure 16D.

60.180, H6204, (1) 43 mm.; 60.2008, B6203, (5) 33-44
null.; 73.200, B6203, (1) 45 mm.; 80.160, 06208, (246) 19­
52.5 mm.: 80.170, 06208, (11) 3()....47 mm.; 80.190, C0208,
(28) 43-52 mOl.: 80.200. 06208. (8) 39-53 mID.; 83.77,
06303. (1) 34 mm.; 86.92, C6303, (1) 36 rom.; 00.80,
06208. (3) 41-44 mm.; 90.90. 06303, (2) 37.5-39.5 mm.;
·90.100. 06208,. (2) 42 mm.; 90.110. B6203. (1) 42 mm.;
90.120.06208, (86) 32-51 mm.; 90.140, 06208. (1) 40 mm.;
90.150, C6208. (40) 35-49 mm.; 90.160, B6204. (1) 26
mm.; 90.160. 06208, (10) 33.5-52 mm.; 90.190, 06208, (26)
41-55 mm.; 90.200, H6204, (3) 16--32 mm.; 92.115, B6303,
(6) 24.5-=40 mOl.; 100.65. 06303, (1) 21.5. mm.; 100.100,
B6204. (2) 37-43 mm.; 100.140, B6204, (3). 27-43 mm.;
100.160, B6204, (1) 13 mm.; 120.80. H6204. (1) 59 mm.;
123.45. B6212, (1) 45 rom.; 127.45, B6212, (1) 31.5 mm.

Taxonomic differentiat.ion of the species in this
genus is not definitive or convincing. Fraser­
BrUlU1er (1949: 1050) synonymized H. atratwn
(Garman) with H. 1'einha1Y1U (Liitken). There
are indications, from other studies, that these two
species ILre distinct. (E. H. Ahlst.rom, personal
communication) . The above specimens appear to
represent eit.her 0l1,e or both of t.he cited nominal
species.

68. B e·ntl!.osema 81.I1Jo'l'bitale (Gilbert).
90.160, B6m. (1),31 mm.

This specimen was taken about 740 km. (460
miles) SE. of Point Concept.ion, Calif.

69. Diogeni(}hthys atlall.ti(JU8 (Tining).
FIgure 21.4..

60.80. B6204. (1) 19 mm.; 60.160, B6203. (2) 27 mm.:
60.180, H6204, (6) 15-24 mm.; 6O.200a, B6203. (3) 19--26
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mm.; 6O.200b. B6203, (4) 19.5-23.5 mm.; 70.8Ob, B6203,
(1) 20 mm.; 70.80-5N, B6203, (8) 15-25 mm.; 70.200,
H6204, (6) 9-22 mm.; 73.200, B6203, (2) 23-26 D1m.;
80.80, C6208, (1) 18 mm.; 80.90, B6203, (1) 23 mm.;
80.90--5N. B6203, (55) 18-25 mm.; 80.90, H6204, (4) 13­
22 mOl.; 80.160, 06208. (7) all ca. 16 mID.; SO.l90, C62OS,
(4) 16.5-20.5 DUll.; 84.92, C6303, (1) 22.5 mm.; 9O.48a,
H6105, (1) 23 mm.; 90.80, 06208, (5) 20-23 mm.;
90.110, C6303, (3) 21-23.5 mm.; 90.120, H6204, (2) 22
mm.; 90.150. C6208, (1) 23 mm.; 90.160, H6204, (3) all
15 mm.: 90.100, 06208, (1) 20 mm.; 90.200, H6204, (5)
12-16.5 mm.; 100.60, BOOM, (2) 22.5-25 mm.; 100.65,
06303, (4) 19.6--23.6 mm.; 100.80, B6204, (3) all 20 min.;
100.100, B6204, (4) 22-24.5 mm. ; 100.140, H6204
(10) 15-23 mm.; 100.160. H6204, (3) all 13 mm.; 110.120,
B6204; (1) 16 mm.; 110.160. B6204, (1) 14.5 mm.

The records of capture shown on the chart sug­
gest that D. atla1~ticuJj is a northern species in this
area and D. la.terrw.tus is a southern species.
Records from other collections show that. in waters
farther offshore than sampled by the survey, the
distribution of D. a.tklintiQU8 extends southward at
least to lat. 20° N.

70. Dioge1liwhthya 14te1"lla;Vu.s (Garman).
Figure 21A.

120.70. H6204. (3) 23.5-24 mm.; 120.SO, B6204, (2)
22.5-25 mm.; 120.00, B6204, (6) 22-25 mm.; 127.45,
B6212, q) 14 mm.; 130.40. B6212. (5),16-25 mm.; 133.35,
B6212. (1) 18.5 mm.; 137.35. B6212, (2) 13-18 mm.;
137.50, B6203, (6) 14.5-26 mm.; 140.35, B6212, (16)
12.1-24: mm.

71. Sym,boloph01"IJ.S oaUforniense (Eigenmann
and Eigenmann) .

Figure 21B.

60.80. 06208, (4) 60-95 mm.; 60.120, B6203, (4) 29-90
mm.; 60.160. B6203, (1) 32 mm.; 60.160. B6..'>04, (1) 95
mm,; 66.100, 06208, (1~) 48-71 mm.; 70.60, 06208. (4)
55-74 mm.; 70.SO-5N, B6203. (9) 45-67 mm. ; 70.80, 06208,
(167) 39--91 mm.; 70.100. 06208, (1) 70 mm.; 80.52, 0620S.
1.1) 75 mm.; 80.55, B6..<)()!, (1) 90 mm.; 80.60. H6204, (1)
73 mm.: 80.60. C6208, (7) 71-86 mm.; 80.6."1, B6303. (12)
42-94 mm.: SO.70, 06208, (2) 78-81 mm.: SO.75, B6203, (6)
27-59 mm.; 8O.SO, B6204-. (2) 52--67 rom.; SO.80, 06208.
(6) 53-73 mm.; 80.90, B6203. (4) 4&--76 mm.; SO.9Q-5N,
B6'203. (5) 25-59 mm.; 80.90, H6204. (4) 32-67 mm.;
80.100, B6..'>03, (M) ·14-04 mm.; 80.200, 06208, (1) 30.5
mm.; 82.69, 06303, (24) 37.5-90 mm.; 83.77. C6303, (124)
32.1h'35 mm.; 83.70b. B6308. (16) 51-95 mm. ; 83.90, 06303,
(2) 56-66 mm.; 83.70, 06303, (7) 53-70.5 mm.: 84.67,
06303. (3) 56.f>-65.5 mm.; 84.92, B6303. (10) 39.5-90 mm.;
84.70. 06303. 1.28) 48-75 mm.; 86.92, 06303. (1) 57 mm.:
87.80. 06303, (2) 52.5-55.5 mm.; 87.00, 06303, (5) 46.5­
64.5 mm.: 9O.48a. B6105. (3) 57-77 mm.; 90.60, B6204.
(1) 65 mm.; 90.70. C6208. (2) 66-70 mm.; 90.80, 06208.
1.5) 40-63 mm.; 90.90, 06303. (1) 73 mID.; 90.120. 06208,
(5) 28-29.5 mm.: 90.190. 06208. (1) 27 mm.; 91.39a.
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06208, (4) 37.5-67 mlll.: 91.39b, 06208, «.3) 65--77.5 mlll.;
97.40. 06303. (11) 48-86 Illlll.; 97.50, B6203, (4) 54-70
mm.; 97.65, 06303. (24) 32.5-51.5 nUll.; 100.40. H6204.
(1) 51 mlll.: 100.60. H6204, (2) 24-60 mm.: 100.65. 06303,
(86) 28-87.5 lllm.; 100.90. H6204, (1) 28 lllm.; 100.120,
H6204. (1) 24 mm.: 103.....0. 06303. t1) 54 mm.; 107.HO.
06303. (21) 47-66 mm.; 108.63. 06303, (6) 49.5-62.5 lllm.;
110.50, B6203, (1) 46 mm.

This species has generally been known a,s Myc­
tophmn oaHfol'nien8e. It. wa·s designated as the
type species of the new genus 8ym.boloplu)-1'1.l8 by
Bolin and Wisner in Bolin (1959: 11).

72. ]11yotOphtl!l7b nitid-ul/l.ln Garman.
Figure 21B.

6O.200a, B6203, (1) 65 Illm.; 00.150, 06208, (2) 50-68
mill.; 90.200. H6204. (1) 19 mm.; 100.65. 06303, (13) 48­
63 mm.: 108.63, 06303, (1) 70 mm.; 110.120, H6204, «.2)
25 mm.; 123.50, B6203, (2) 26-36 mm.

This species was recently synonymized with M.
nW.l'gal'itlttmn Gilbert, the name by which it has
been more commonly known, and was distin­
guished from lIf. affine (Liitken) by Bolin
(1959: 14).

7:3. Gonidl.th~1/8 ten"/6icl6{.Ii,,-~ (Garman).

130.40. B6212. (1) 28 nun.: 137.50, B6203, (1) 44 mm.

These specimens were taken about 70 km. (45
miles) SW. of Ballenas Bay a-nd a.bout 160 km.
(100 miles) W. of Santa. Mlt1'ia. Bay, Baja
California.
74. l'al'letonbeatnla c·l'enu.larl'i8 (Jordan and Gil­

bert.).
Figure 16D.

60.60. H6204. (8) 12-62 Illlll.: 60.60. 06208. (7) 38-59
mm.: 60.70. H6204, (6) 22-35 mill.; 60.70, 06208, (3) 43-64
llUlI.: 60.80, H6204-, (8) 12.5-32 mm.: 60.'80. 06208. (9) 29­
M mill.: 00.90. H6204, (4) 23-31 mm.; 60.90. C.6208, (2)
17-36 mm.; 60.100. H6204. (4) 13-31 mm.: 60.100. 06208.
(3) 15-29 mm.: 60.120, B6203, (2) 26-30 mm.: 60.ISO.
H6204, «.3) all 15 IIIIll. : 65.54. 06208, «.8) 37-74 mm.; 70.51.
06208. (1) 44 mm.: 70.60, 06208, (1) 17 mill.; 70.80-5N.
B6203, «.1) 24 mm.: 77.51. 06208. (3) 34....>--45 mm.; SO.52.
06208. (77) 34-80 llllll.; SO.55. H6204. (1) 32 mm.: SO.60.
B6203. (1) 31 Illm.: SO.60, H6204. (2) 30-31 Illlll.; 80.60.
06208, (8) 34-60 nUll.; SO.65, B6303. (7) 28-36.5 mm.:
SO.70, 06208, (2) 19 mm.; SO.75, B6303, (1) 27 mm.:
80.SO, 06208. (1) 26 Illlll.; SO.OO--5N. B6"20a. (3) 27-29
mill.; 80.90, H6204, (3) 17-34 Illill.; SO.100, B6203, (1) 36
llUll.; SO.100, H6204, (1) 16.5 mm.: 83.69. 06303, (43)
32.5-68 mm.: 83.70a. B6303, (2) 23-28 nUll.; 83.70b, B6303,
(3) 30.5-32.5 lllm.; 83.77, 06303. (2) 18-50 mm.; 83.00,
06303. (15) 19.5-30.5 Illm.: 84.67. 06303, (29) 37.5-61
Illill.; 84.70. 06303. (16) 37.5-66.5 mill.; 84.92. B6303. (3)
14-26 mm.; 00.35. B6203, (1) 43 mill.; 00.45a. H6105. (1)
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14.5 mm.; 00,45, H6204, (1) 29 mill.; 9O.48a, H6105. (7)

16-32.5 mm.: OO.o18b. H6105, (1) 14.5 mm.; 90.60, H6204,
(8) 33-48 mm.; 90.70. C~8. (1) 2S Ulm.

75. Lobianchia gC'l1lellm'i (Cocco).
Fig 21D.

00.160, C6208, (5) 50-53 mill.; 90.200. 06208, (1) 31
mm.; 100.160. H6204. (1) 57 mm.

This spe.c.ies was listed as Diaphu08 (Hype-rpho­
tOp8) ge'llu!lla.ri (Cocc.o) by Fraser-Brunner
(1949: 1066). It was reestablished as the type
species of the genus Lob-ianchla Gatti by Bolin
(1959: 18). Take.n some. 800 km. (500 miles)
WSW. of San Diego, these records would a.ppearto
approach the limit of its eastward distribution in
this latitude.

76. Diaphtt8 theta. Eigemnann and Eigenmann.
Figure 21C.

60.60, H6204. (27) 24-53 mill.; 60.60. 06208. (13) 37­
42 mm.: 60.70, H6204. (251) 28-40 mill.; 60.70, 06208,
(8 ) 34-45 mm.: 6O.SO. H6204. (11) 25-71 mill.; 60.80.
06208, (34) 34-54 mm.: 60.00, H6204, (9) 29-63 IllIll.;
60.00. 06208. (8) 37-4:1 mill.; 60.100. H6204. (6) 30--63
mm.; 60.100, 06208, (1) 41 mm.; 60.120, B6200, (5) 32­
66 lllDl.; (j().l20. 1I6204. (2) 30-47 mm.; 60.160. H62Qo,I"
(1) 56 Illm.: 70.51. 06208. (12) 37.5-57 mm.; 70.80b.
B6203. (4) 33-64 mm.; 70.80-5N, B6203, (38) 24-41 illm.;
70.SO. 06208. (15) 32-48 mm.; 70.90, B6203, (1) 32 mill. ;
79.54. B6303. (3) 30--52 mm.; SO.52, 06208, (2) 36-40 mm.;
SO.55, H6?ill, (2) 29-31 mill. ; SO.60. B6203, (2) 32--34 mill.;
80.60, H6204, (5) 25-34 mm.: 80.60, 06208. (16) 33-M
Illm.; 80.70. B6203, (1) 26 mIll.; SO.70. H6204, (1) 33
mm.: 80.70, C6208. (5) 37-44 mm.; SO.75, B6303, (8) 26­
59 mm.; SO.80. H62104, (5) 27-67 mm.; SO.80. C.6208, (22)
15-60 mm.; SO.90, 00200. (1) 55 mlll.; SO.90-5N, B6200,
(6) 22-39 mm.; SO,90, H6204. (3) 26-50 mm.; 82.69,
C6303. (15) 26-57.5 mIll.; 83.708.. B6303, (17) 29--60 lIll11.:

83.70b. B6303. (2) 135-53 mm.; 83.77, 06303, (45) 24--51
nUll.; 83.00. 06303, (63) 22-56.5 illm.; 83.70, 06303, (11)

,27-57.5 111111.; 84..67. 06303, (206) 24-50 111m.; &l.68.
06303, (70) 26.5-41.5 mm.; SUO, 06303, (74) 23-50 mDI. ;
84.9'2, B6803, (1) 30 mIll.: 87.80. 06303. (1) 26.5 mm.;
88.105b, B6303, (6) 21-24.5 111m.; 90.32, B6203, (16) 24­
34 1111ll.; 90.32. H6204. (2) 27-31 Illm.; 90.45. H6204. (3)
35-53 111111.; 00.017. 06208. (13) 35-4() mm.; 9O.48a, H6105.
(3) 34-39 illm.; 00.31. 06303, (5) 21-28.5 illm.. : 97.40.
C6303. (6) 23-29 Illill.; 97.50, B6203, (2) 26-58 mill.;
97.6.'5, 063().~. (1) 29 IllOl.; 100.65. C6303, (1) 23 111111.;
100.120. H6204. (1) 33 m111.: 100.160, H6204, (1) 30 111m.
(specimen damaged, identification questionalJle).

77. Dlaplw~ fttlge.1/.8 Brauer.
Figure 2I1C.

6O.2OOa. B6200, (1) 36 111111.: 87.200. B6203. (1) 30
mill.; 90.150. C6208, (2) 42 111m.; 90.200, 06208. (1)
38 m111.; 110.160, H6204. (3) 28.~3 illm.
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B, 81/m"bolophorIl8 caU­
D. Lo"bia·nchia getlleUari,

658 U.S. FISH AND WILDLIFE SERVICE



These specimens and those of D. p1'O tOCUl1t8 (fol­
lowing) were ident.ified according t.o Fraser-Brun­
ner (1949: 1075). The differences between the t.wo
forms are slight., however, and D.l!llge1lf~may be a
junior synonym of D. protoculu8.

78. DiaphWJ protomdus Gilbert.
Figure 21C.

SO.200, 06'208, (1) 36.5 Illm.: 90.160. 06208, (8) 31.5-43
IUm.: 90.ISO, B6203. (1) 24 mID.: 90.190, 06208. (1) 37
mill.: 90.200, H6204, (1) 27 mm.; 110.140, H6204. (2)
43mm.

79. Diaph1/,8 a'lUlersoni Taning' .
Figure 21D.

60.120, B6203, (21) 23-33 IUm.; 60.120, H6204, (1) 30
IUm.; 60.160, B6203. (1) 35 mm.; 00.ISO, HOOM, (1) 25
n~m.; 60.200, H6204, (1) 28 mm.; 73.200. B6~3, (2) 25­
28 mm.; 80.190, 06208, (1) 32 mm.: SO.200. 06208, (2)
26--29 mm.: 87.200. B6203. (1) 27 IDm.; 90.1'40. C6208, (1)
27.5 mm.; 90.160, H62O!. (1) 27 mm.; 90.160. C6208, (3)
26-80.5 mm.; 9O.1SO, B6203, (3) 25-27 mm.; 90.180, H6204,
(2) 29 mm.; 100.160, H6204, (3) 26.5-30.5 mm.; 110.140,
H6~, (1) 30 mm.

D. OJnderso'n;i had previously been recorded. only
.from t.he South Pacific. The above specimens are
obviously closely related to D. amde'rsO'nl, but cer­
tain slight differences, especially the relative length
of the luminous patch of t.issue extending back
from t.he lateral pectoral photophore (PLO), sug­
ge..c:;t that they may be distinct (R. L. Wisner, per­
sonal communication). If these differences war­
rant specific distinction of the above specimens
from D. atrlde1'soni, then these specimens represent.
an undescribed species.

80. Aethopro1'a e7Jucens (Brauer).
Figure 211D.

SO.200, 06208, (1) 51 mm.

This species was listed as Diclphus (Lmnpro8sa)
elu.cens Brauer by Fraser-Brunner (1949: 1073).
It was later placed in t.he genus Aethoprora Goode
and Bean by Bolin (1959: 22) . This single rec­
ord from about 970 km. (600 miles) off Point Con­
ception undoubtedly represent.s a rare occurrence
of the species off California.

81. N otolychnus ·valdi'l.,iae (Brauer).
Figure 22A.

60.180, H62Qi. (4) 20-2-1 mm.; 6O.200a, B6200. (14) all
ca. 14 mm.: 60.200. H6m. (3) 29__2-1 nUll.; 70.200, H6m.
(11) 17-25 mill.; 73.200, B6203, (67) 14--26 mill.; 80.200.
06208. (1) 22.5 Illm.: 84.9"2. B6303, (2) 22-25 IUm.; 87.200,
B6203, (9) 18-~ Illm.; 90.120, C6208, (2) 14.5-18.5 Illlll.;
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90.160, H6204, (9) 18-25 mm.; 90.1SO. H6204, (2) 24--26
mm.; 90.200, H6204. (7) 20-24 mm.; 100.60, H6204, (1)
19 mm.; 100.SO, H6004. (2) 23 mm.; 100.100, H6204,
(1) 22 mm.; 100.140, H6204. (20) 19.5-24.5 mm.; 100.160,
H6204, (24) 13-24 mm.; 110.160, H6204. (16) 20-30 mm.

82. Laompadena 1trophaos Paxton.
Figure 22B.

60.160, H6204, (1) 57 mm.; 86.92, C6303, (1) 50 mm.;
100.40, H62M, (1) 103 mm.

These specimens extend northward and seaward,
the known range of this species recently described
by Paxton (1963: 29-33).

83. Taaningoichthys bathyphilJus (Taning).
Figure 22B.

120.70, H6204, (1) 66.5 mm.

This spedes, previously known as Lamrpadena
bathypMla, was designated as the type species of
the new genus Taa.nlngichthys by Bolin (1959:
25).

84. Taaningichthys mvm~mus (Taning).
Figure 22B.

SO.200, C6208, (1) 52 mm.; 100.140, H6204, (1) 55 mm.

This species, fonnerly known as Lannpadena
minim.a, was one of the two species included. in
the new genus T(tltningichthys described by Bolin
(1959: 25). T. mi'll:i:ln1tS was described from the
North Atlantic Ocean-we know of no previous
records of it from t.he Pacific Ocean.

85. Tamnvngichtkys spp.
Figure 22B.

60.60, H6204, (1) 90 mm.; 60.140, H6204, (2) 80-85
mm.; 80.90, H6204. (1) 30 mm.; 100.60, H6204, (1) 70
mm.; 100.80, H6204, (1) 83 mm:; 110.160, H6204, (1) 51
mm.

The above six station records include more than
one species of Taarl-ingichthys. They are not, so
far as known, T. ba.thyphilus or T. minimus, the
only two species ascribed to this genus by Bolin
(1959: 25) . Some of the above ·specimens lack
photophores, and aU of them may represent un­
described species.

86. StenobracMus leucopS(J;f"U8 (Eigenmann and
Eigenmann) .

Figure 22A.

60.60, H6204, (95) 19-70 mm.; 60.70, H6204, (4) 20-26
mm.: 60.80, H6204, (20) 15.5-82 mm.; 60.SO, C6208; (26)
25--63 mm.; 60.90, H6204, (10) 29-56 mm.; 60.90, C6208,
(1) 51 mm.; 60.100. H6204, (1) 35 mm.; 60.120, H62O!, (1)
38 m~.; 70.80b, B6203. (4) 33-64 mm.; 70.80-5N, B6203,
(57) 26-60 mm.; 77.51, C620S, (6) 5O-66mm.; 79.54, B6303,
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(8) 35.5-53 mm.; 80.52. 06208, (3) 49-52 mm.; 80.55,
H6"2W. (117) 32-82 mm.; 80.60. B6203. (13) 33-57 mm.:
SO.60, H6204, (154) 30-75 mm.: SO.60. 06208. (735) 22.5­
78 mm.; 80.65, B6303. (4) 28-69 mm.; SO.70, H62M, (3)
36-71 mill.: 80.70. 06208, (24) 43-70 mm.; SO.75. B6303,
(4) 34.5-71.5 mill.: SO.80. H6204, (8) 34-78 mm.: SO.90,
B6203. (5) 38-60 rum.: 8O.90-5N, B6"203. (11) 31-51 mm.;
80.90. H620:1:, (4) 17-35 mm.; 80.100. B6203. (2) 32-36
mm.: 82.69. C6303. (38) 29--68.5 mm.; 83.70. 06303. (4'4)

49-72 rum.: 83.7oa, B6303. (4) 57-59 mm.; 83.70b. B6303,
(·1) 29 mill.; 83.77, C-6303, (29) 31-73 mm.: 83.90. ('6303,
(3) 38-62.5 mm.; 84.67, 06303. (43) 44-71 mm.; 84.70,
06303. (143) 31-74 mm.; 84.92, B6.303. (4) 55-70 mm.;
90..32. B6203. (27) 29--72 mm.; 90..32, H6204. (21) 32-80
mm.; 90.45. H6lO.'i, (51) 37-78 mm.; 90.47, 06208, (74)
4'4-72 mm.: 9O.48a, H6105. (135) 10.5-74 mm.; 9O.48b,
H6105. (4) 10-17.5 mm., 00.00, H6204, (257) 30-00 mm.;
90.70, H620:1:. (1) 38 mm.: 00.70, 06208, (10) 42--63 mm.;
93.29. 06208, (1) adult; 94..32a, B62M. (4) 36-69 mm.;
94.32b, B62M, (7) 52-67 mm.; 95.31a, B6204, (8) 33-49
mm.; 95.3lb. B6204. (11) 35-66 mm.: 95.31c, B6204, (20)
34-59 mm.: 97.40, 06303. (67) 32-76 rum.; 97.50, B6203,
(1) 51 mm.; 97.65. OJ303. (3) 50-63 mm.; 100.40, H6204.
(12) 39--72 mm.; 100.65. 06303, (12) 49.5-62 mm.

This species has usually been recorded as Lam­
p(J;nyctus le'll.(Jopsarll.~, although it was recorded as
La:mpa:nyctus (8te'nob1'achhts) l.eu,copsarll:iJ by
Fraser-Brunner (1949: 1082). Stel1()bl'aah:il1JJ is
distinctive enough to wu.rrant full generic status
.(R. L. Wisner, personal communication).

8'7. Lalnpanyct'llJJ (Triphotm'lt8) m.ewican'u8
(Gilbert).

Figure 22C.

60.60. H62M. (1) 35 mm. ; 80.55. H6204. (2) 34-55 mm. ;
80.60. H6204. (3) 3-5-47 mm.: 80.6.'), B6303. (1) 23 mm:;
SO.70. H6204. (4) 28-57 mm.: SO.75. B6303. (ll 24.5 mm.:
SO.SO. H6"2M. (3) 27-62 111m.: 80.80. 06208, (2) 37--43
mm.; SO.90-5N, B6203. (13) 26-58 DUll.; 80.90. H62M.
(12) 24-60 mill.: 80.100. B6203. (1) 48 Illlll.; 82.69, 06303,
(29). 22-61.5 Ullll.: 83.70a. B6303. (1) 23.5 mm.; 83.70b.
B6303. (3) 28-29 mm.: 83.77. 06303. (84) 24-67.5 mm.;
84.67. 06303. (1) 44 111m.; 84.92, B6303. (1) 50 mm.;
86.92.06303. (93) 44-67 mill.: 87.80. 06303. (58) 38.5-66.5
mm.: 87.90. 06303. (1) 43.5 mill.: 90.32. B6203. (10) 32­
58 mill. : 90.32. H6"2W. (11) 28-49 mm. ; 90.45, H6105, (3-'5)
29-54 \lim.: 90.45, H62M, (1) 29 \lI1ll.: 90.47, 06208. (3)
42--60 mill.: 9O.48a. H6105. (79) 14-66 mm.; 90.60. B6203,
(1) 24 Illlll.: 90.60. H6204. (10) 30-59 Illlll. : 90.70. 06"208.
(2) 47-54 Illlll.; 90.120. H6204. (1) 27 Illm.; 90.160. H62M,
(1) 56 mill.: 91.39a, '06208, (1) 43 mm.; 93.100, 06303,
(3000) 25-70 mill. : 94.32a. B62W. (14) 30-57 mm. ; 95.31b,
B6204, (2) 31-34 mill.: 97.40. 06303. (715) 23-66 mm.;
97.50. B6203, (5) 29--57 mm.; 97.65. 06303. (20) 26-66
Illlll.; 100.40. H6204, (20) 38-65 mill.; 100.40, 06303. (2)
54 Illlll.: 100.50, H6204. (1) 60 mm.; 100.60, H62M.
(22) 30-66 Illlll. : 100.65. 06303, (461) 22.5-67 mm. : l00.SO,
H62M. (3) 27-60 mm.; 100.90. H6204, (17) 52-71 mm.;
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100.100, H62M, (7) 23-63 1ll1ll.; 100.120, H62M, (1) 58
Dim.; 100.140. H6204, (5) 31.5-58.5 mm.: 107.60. 06303,
(1) 37 lll"m.: 108.63. 06303. (1857) 24-72 mm.; 110.35,
H62M. (11) 35-66 mm.: 110,40, H6204. (83) 28.5-70
mm.: 110.46. 06-'303. (2) 47.5 mm.; 110.50, B6203, (22)
23-69 mm.: 110.120. H62M. (13) 24-67 mm.; 110.160,
H6204. (1) 28 mm.: 111.36a. 06303, (ca. 6(0) adults and
juveniles; 111.37ib. 06303, (101) 32--62 mm.; 113.34a.
C6300. (29).25-60 mm.: 118.43. B6212. (613) 16.5-43 mm.:
120.45, H62M. (307) 22-69 mm.; 120.45, B6212. (22) 16.5­
56 mm.; 120.50. H6204. (299) 26-68 'lllm.; 120.60. HOO04,
(2) 23.5-24 mm.; 120.70, H6204. (33) 25.5-64 mm.; 120.80.
H62M. (83) 26.5-66 mm.: 120.90. H6204. (28) 27--65 mm.;
123.45. B6212. (98) 15.5-56 mm.: 123.50. B6203. (135)
23-70 mm.; 127.45, B6212, (48) 17.5-60.5 mm.; 130.40.
B6212. (40) 18-56.5 mm. : 133.35. B6212. (20) 17.5-40 mm. :
137.3-'5. B6212, (6) all 20 mm.; 137.50. B6203, (5) 25-59
mm. : 140.35, B6212. (183) 16.5-53 mm.

88. Lrunpa:nyctu8 (Trip}wtltr/J,8) nigrescen8
Brauer.

Figure 22C.

6O.1SO, H6204. (1) 25 mm.; 60.200. H6204. (1) 28 mID. :
70.200. H6204. (2) 26 mm. and damaged adult: 80.160,
C6208. (3) 30-33 mUl.; 87.200, 06208, (2) 32-38 mm.;
90.160, C6::!08. (1) 31 Ill'll!.

89. Lmnpanyetll.J1 (Triphot1trus) ·tnicrochb·
Gilbert.

Figure 22C.

80.200,06208, (1) 35mm.

90. Lampanyctu8 ritteri Gilbert.
Figure :?:lD.

60.60, H6204, (6) 38-84 mm.; 60.80. H6204. (9) 30-83
mm.; 60.80. 06208, (35) 43-88 mm.; 60.90, H6204, (5)
35-98mm.; 60.00. 06208. (2) 42-51 mm.: 60.100. H62M. (6)
29--67 mm. ; 00.120. B6203, (13) 28-92 mm.; 60.120. H6204,
(12) 43-115 mm.; 60.140. H6204, (8) 20-105 mm.; 60.160,
H6204. (4) 36-118 mm.: 70.80b, B6203. (7) 39-44 mm.;
70.80-5N. B6203. (120) 28-57 mm.; 73.200. B6203. (1)
25 mm.: 80.55, H6204, (8) 40-104 mm.; 80.60, B6203, (7)
22-64 mm.: 80.60. H62M, (20) 36-105 mm.; 80.60, C6208.
(42) 33-80 mm.: 80.70. H6204. (10) 44--115 mm.: 80.75.
B6303, (8) 34--76.5 mm.; 80.80. H62M, (35) 35-109 mm.;
SO.90. B6203. (5) 38-60 mm.: 80.90-5N. B6203. (4) 37-44
mm.: 80.90, H6204, (27) 26-96 mm.: 80.100. B6203, (14)
28-70 mm.; 82.69. 06303, (121) 30--84 mm.: 83.70. 0630.'3.
(3) 49--72.5 mm.: 83.70a. B6303, (5) 43.5-70 mm.: 83.77,
06303. (259) 28.5-90 mm.: 83.90, 06303, (1) 66 mm.:
84.67, 06303. (36) 31-65.5 mm.; &1.70. 06303, (6) 37-95
mm.; 84.92, B6303. (31) 23-93 mm.; 86.92, 06303, (31)
38-110 mm.; 87.80. 06303. (8) 34--78 mm.: 90.32. B6203,
(8) 36-60 mill.: 90.32. H62M. (1) 47 mm.; 00.45a, H6105,
(2) 47-107 mm.; 90.47. 06208. (2) 51-73 mm.; 90.48a,
H6105. (120) 23.5-97 mm.: 90.60, B6203. (2) 48 mm.;
90.00. H6204, (60) 35-106 mm.: 90.70. H62W. (20) 39--112
Inm.: 90.70. 06208. (14) 27.5-70 mm.; 91.39a. 06208, (1)
54 mm.: 93.100. 06303, (8) 82-93 mIn.; 94.32a, B62M. (1)
95 mm.: 94.32b, B62M. (2) 66-82 mm.: 97.40, 06303, (88)
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28-108 mOl.; 97.50, B6203, (7) 32-97 mOl.; 97.65, C6300,
(2) 46 mOl.; 100.40, H6204, (12) 48-97 mOl.; 100.60,
B6204, (6) 28-110 mOl.; 100.65, C6303, (47) 27.5-99.5
mOl.; 100.90, H6204, (1) 107 mOl.; 100.100, H6204, (1)
24.5 mOl. ; 100.120, H620i; (1) 84 mOl. ; 108.63, C6303. (15)
28-99 mm.; 110.35, H620i. (1) 30 mOl.; 110.40. H6204, (3)
88-105 mm.; 110.50, B6203, (2) 46-90 mOl.; 120.45, H6204,
(2) 35-115 mOl.; 123.50, B6203, (1) 27 mOl.; 137.50,
B6203. (2) 43 mOl.

91. La:mpanyctu,8 regalis (Gilbert).
Figure 23A.

60.60. B6204, (3) 57-76 mm.; 6O.SO, 06208, (1) 64 mOl.;
60.90, H6204, (2) 50-58 mm.; 60.100, H6204, (1) 36 mOl.:
60.120. B6.."03, (1) 38 mOl.; 60.180. H6204, (2) 24--25 mOl.;
70.200, H6204. (1) 4.5 mOl.; SO.55. B6204. (3) 41-53 mOl.;
SO.60, B620S. (1) 40 mm.; 80.60, H6204, (2) 42-44 0101.;
SO.75, B6303. (2) 27.5-39.5 mOl.; 83.69, C6303, (1) 36 mOl.;
83.77,06303, (1) 390101.; 84.67, C6203. (1) 43 mOl.; 87.200,
B6203, (2) 34--35 mOl.; 90.32, H6204, (1) 43 mOl.; 9O.45a,
H6105. (2) 48-52 mOl.; 90.60, H6203, (1) 35 mOl.; 90.160,
B6204, (3) 38-49 mOl.; 97.50. B6203, (2) 44 mOl.; 100.65,
C6303, (2) 36-48 mOl.; 100.120, B6204, (1) 39 mm.

92. La.mpanyct'1J!8 lfi,()8tigma PaIT.
Figure 23A.

12O.SO, H6204, (1) 44 mm.; 120.90, B6204, (3) 30--59 mOl.

93. Lmnpanyct'U8 nige'r Giinther.
Figure 22D.

73.200, B6203, (1) 36 mm.; SO.2OO, C6208, (1) 42 mOl.;
86.92, C6303, (7) 51-88 mm.; 100.65, C6303, (1) 62 mOl.;
100.140, H6204, (2) 111 mOl.

94. Lampanyct1t8 niger Giinther ~

60.180. H6204, (1) 64 mOl.; 87.SO, C6303. (2) 72--89 mOl.;
100.100, H6204, (1) 44.5 mm.; 100.160, H6204, (1) 102 mm.

These damaged specimens appear to represent
this species, 'but their identity is uncertain.

95. Lampanyct'U8 ste-inbeckl Bolin.
Figure 23:8.

60.140, B6204, (1) 54 mOl.; 60.160, H6204, (1) 77 mOl. ;
60.180. H62M, (3) 37.5-47.5 mOl.; 60.200&, B6203, (2)
39 mOl. ;60.200, H6204, (3) 28-112 mOl.; 70.200, H6204,
(7) 26-53 mOl.; 73.200, B6203, (6) 25-42 mOl.; 80.200,
C6208, (1) 40 mOl.; 83.77, 06303, (1) 30.5 mOl.; 87.SO,
06303, (1) 35.2 mOl.; 90.160. H6204, (1) 43.5 mOl.; 90.160,
C6208. (2) 35-41 mOl. ; 90.180. B6203, (1) 39 mm.; 90.180,
H6204, (12) 35-47- mOl.; 90.200, H6204. (3) 28-33 0101.;
100.140, H6204, (3) 25-37 mm.; 110.160, H6204, (6)
23-51 mOl.

96. La!TlkpOlnyctu8 tenuif01'me8 (Brauer).
Figure 23B.

83.77. C6303, (1) 38 mOl.; 100.65, C6303, (2) 34--35 mm.

662

97. Lampanyctlt8 pa'l·'1.!icauda PaIT.
Figure 23B.

137.50, B6203, (1) 60 mOl.

This speCies was distinguished from the closely
related L. O'lnost-igma. Gilbert by Wisner (1963:
16-23.)

98. Lampanyctussp. (nopectorals).
Figure 23B.

60.1SO, H6204, (1) 63 mOl.; 60.200, B6203, (3) 30-65
mOl.; 60.200, H6204, (3) 56-60 mOl.; 70.200, B6204, (2)
23--89 mm.; 73.200, B6203, ('3) 57-66 mm.; SO.80, B62M,
(1) 61 mm.; 80.100, B6203, (1) 62 mm.; SO.2OO, C6208, (4)
31.5-62 mOl.; 83.77, C6303. (1) 32 mOl.; 86.92, C6303, (10)
47.5-60 0101.; 87.80. C6303. (1) damaged adult; 90.32,
H6204, (1) 46 rom.; 9O,48a, H6105, (1) 30 m.m.; 90.70,
C6208, (1) 48 mOl.; 90.160, H6204, (4) 26-64 mOl.; 90.160,
C6208. (12) 45-58 0101.; 90.180, H620i, (10) 27-68 'Olm.;
90.200, H6204. (2) 59-63 mm.; 100.60, H6"-04, (2) 25--82
mOl.; 100.90. H6204, (1) 35 mm.; 100.120, H62M, (1) 55
mOl.; 100.140. H6204, (7) 25.5-59 mm.; 100.160, H6204,
(4) 49-60 0101. ; 110.120, H6204, (1 )50 0101. ; 120.90, H6204,
(1) 47 mOl.

These specimens probably represent an unde­
scribed species. None of them possesses visible
pectoral fins, and cleared and stained specimens
have no pectoral fin ray bases or actinosts and
fewer vertebrae than are usually found in the
genus Lampanyct'U8. Pattern and numbers of
photophores also reveal cert.ain differences between
this form and ot.her members of the genus. They
are specifically dist.inct from the pectoral-less Lamr
panyct'U8 achirus described as a new species by
Andriashev (1962: 257-259).

99. Laqnpanyctus sp.

110.160, H6204, (1) 22 mOl.

This single specimen, from about 800 km. (500
miles) westward of Punta Eugenia, Baja Califor­
nia, probably represents an undescribed species
(R.L. Wisner, personal comunication).

100. Lampanyct'U8 spp., unidentified.

60.100, H6204, (1) head only; 84.68, C6303. (1) juve­
nile; 84.92. B6303, (2) juvenile and adult; 90.70, H6204,
(3) 52-90 Illlll.; 90.160, H6204. (1) 20 mm.; 90.190, C6208.
(1) 40 Illlll.; 90.200, H6204, (2) larva and juvenile; 100.50,
H6204. (1) 67 mill.; 100.160. H6204. (3) juveniles; 110.35,
H6204, (1) 370101.; 110.140, H6204, (5) juveniles; 137.50,
B6203. (4) 30--85 mOl.

These specimens probably represent several
species, but they are either too damaged or too
immature t.o allow specific identification wit.hout
adequate comparative material.
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101. Parv·iZ,ltw ingens Hubbs and Wisner.
Figure 23C.

60.80, 06208. (3) 108--128 mm.; 60.90, H6204, (1) 95
IllIll.; 60.100. H6204, (1) 74 Ill"lll.; 60.120. H6204, (2) 56­
96 mm.; 83.77. 06303. (1) 51.5 Illm.; 86.92, 06303, (6) 93­
178 Illlll.; 87.80, 06303, {I) 174 111111.; 90.70, 06208, (2)
134-157 nUll.; 90.120, H6204. (1) 121 Illm.; 97.40, 06303,
(2) 52 mm.; 97.50, B6203, (2) 74-76 mm.; 100.40,
H6204, (1) 72 mill.: 100.60. H6204, (1) 76 mm.; 100.65,
06303, 1.4) 139-192 mIll.: 110.46, 06303, (1) 16ti mm.

102. Lepidophanes Py,'sobolU8 (Alcock).
Figure 23C.

60.180. H6204, (1) 25 mill.; 70.200, H6204, (1) 42 mm.;
73.200, B6203. (4) 21-30 mm.; 80.200, 06208. (1 ) 33.5
mm.; 83.77, 06303, (6) 29.5-42 mm.; 90.70, 06208. (2)
36 mm.; 90.120. H6204, (2) 31~7 mm.; 90.160, H6204,
(3) 22~8 111111.; 90.160, 0620S, (8) 29-40 mill.; 90.180,
H6204, (1) 38 111m.; 90.200, H6204, (2) 3~ mm.; 100.65,
06303, (6) 30:5-45.5 mm.; 100.80, H6204. (1) 30 mm.:
100.100, H6204, (3) 29.5-31.5 rom.; 100.140, H6204, (5)
22.5-46 111m.; 110.120, H6204, (2) 24--28 mm.; 110.160,
H6204, (5) 23-44 mm.; 137.50, B6203, (1) 27 mm.

103. (Jeratoscopews tow'lt8endi (EigenmalUl and
Eigenmann) .

Figure 23D.

60.80, H6204, (3) 33-55 mm.; 60.100, H6204, (6) 35-60
mm.; 60.120. B6203, (2) 40--56 mm.; 60.120, H6204, (1)
43 nun.: 60.140, H6204. (2) 58 mm.; 60.160. H6204, (2)
72-83 mm.; 60.180, H6204, (2) 31--82 mm.; 60.200, B6203,
(1) 25 mm.; 66.100, 06208. (7) 23-85 mm.; 70.80b. B6203,
(2) 29-38 mm.; 70.80-5N. B6203, (3-5) 2'>...-52 mm.; 70.200,
H6204, (3) 13-44 mm.; 73.200, B6203, (1) 52 mm.; 80.70,
H6204. (1) 52 mm.; 80.75, B6303, (1) 52 mm.; 80.80.
H6204, (3) 22-52 mm.; 8O.90--5N, B6203, (66) 29-55 mm.;
80.90, H6204, (15) 40-59 mm.; 80.100, B6203, (1) 54 mm. ;
80.160. 06208. (1) 22.5 mm.; 80.190, 06208, (1) 24 mm.;
80.200, 06208, (11) 19--56 mm.; 82.69, 06303, (24) 33.5­
57.5 mm.; 83.77, 06303, (716) 33.5-61 mm.; 83.90, 06303.
(142) 33-51· mm.: 84.67, 06303, (11) 40--50 mm.; 84.70,
06303. (1) 44 mm.; 84.92. B6303, (4) 29.5-57 mm.; 86.92,
06303, (11) 33.5-52.5 mm.; 87.80, 06303. {6) 3<hl:7.5 mm.;
9O.48a, H6105, (1) 42 mm.; 90.70, H6204. 1.2) 45-48 mm.;
90.80.06208, (5) 23-32 mm.; 90.110, 06303. (1) 25.5 mm.;
90.120. H6204, (4) 18-49 mm.; 90.120, 06208, (64) 19-26.5
mm.; 90.150, 06208. (73) 15-27 mm.; 90.160. H6204, (5)
19-50 mm.: 90.160, 06208. (6) 48--53 mm.: 90.180. B6203,
(1) 21 mm.; 90.180, H6204. (6) 29-57 mm.: 90.180, 06208.
(1) 21 mm.; 90.200, H6204, (9) 15-53 mm.; 91.39a, 06208,
(1) 52 mm.; 92.115. B6303, (1) 24 mm.; 97.40, 06303,
(7) 38--51 mID.; 97.65. 06303. (85) 28.5-44 mm.; 100.60.
H6204, (9) 38-51 mm.; 100.65. 06303. (944) 20-52 mm.;
100.80, H6-?04. (2) 36-40.mm.: 100.90, H6204. (1) 38 mm.;
100.100, H6204, (9) 22.5-59 mm.; 100.120. H6204. (3) 47­
50 mm.; 100.140, H6204, (9) 20-29 mm.; 100.160. H6204,
(2) 21~ mID.; 108.63, 06303, (118) 29.5-46.5 mm.;
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110.40, H6204. (1) 40 mm.; 110.120, H6204, (3) 24~O

mm.; 110.160, H6204, (13) 17-54 mm.; 120.70, H6204, (S)
30-41 mm.; 120.80, H6204, (9) 26.5-46 mm.; 120.90, H6204.
(9) 25-39 mm.; 123.45. B6212, (6) U--29.5 mm.: 127.45,
B6212, (1) 22.5 mm.; 133.35, B6212, (1) 20.5 mm.; 140.35,
B6212, (1)· 32.5 mm.

104. N otosoopelm 1'esplendena Richardson.
F!gure23D.

66.100, 06208. (3) 29-37 mm. ; 80.80, H6204. (1) 58 mm.; .
80.160. 06208, (2) 27 mm.; 80.170, 0620S. (1) 31 mm.;
80.190,06208, (3) 27.5-31 mm.; 86.92. 06303, (3) 56.2--60.5
mm.; 90.120, 06208, (15) 2~1 mm.; 90.140, 06208, (1)
27 mill. ; 90.150. 06208, (12) 22.5-32.5 mm. ; 90.160, H6204,
(1) 64 mm.; 90.200, H6204, (1) 15 mm.; 100.65. 06303,
(IS) 43-64 rom.; 100.100. H6204, (1) 34.5 mm.; 100.120,
H6204. (1) 70 mm.; 100.160. H6204. (1) 26 mm.; 108.63,
06303, (2) 44--60 mm.; 110.120, H6204, (1) 61 mm.; 120.90,
H62M. (1) 67 mm.

105. Myctophidae, unidentified.
60.55.06280. (1) discarded at sea: 70.80-5N, B6203. (1)

adUlt; 70.200, H6..'>04. (1) juvenile; 80.80, 06303, (2) dis­
carded at sea; 80.90, B6203. (4) adults: 90.140, 06208,
(2) juveniles; 90.150. 06208, (1) adult; 90.160, H6204,
(2) juveniles; 90.200. H6204, (2) larvae, may be Lepido­
phanc8 Pllro8oboht8.

These specimens are badly damaged or other­
wise unidentifiable and probllbly represent severa]
species.

PARALEPIDIDAE

106. Sudi8 a.tr(){lJ Rofen.
Figures 24 and 25A.

80.160, 06208, (1) 21.5 rom.

The genus Sudia of the monotypic subfamily
Sudinae was for many years known only from the
eastern At.Iantic off Madeira and the Mediter­
ranean as 8ttd-l.8 hyalina. Rafillesque. The larval
stages of this species were described and illustrated
by Sanzo (1918). A re-view of the genus Sudia
was presented by Harry (1951 : 33-35). A new
species from the eastern Pacific, Sttd-i8 atrorlJ, was
recently qescribed by Rofen (1963: 5, fig.1). S.
at1'om was based oil a 75-mm. SL holotype and "35
identifiable remains" taken from stomach contents
of Alep·i8attlW8 and Pa1'ethu'nntUl s-ibi at two sta­
tions seve-ral hundred kilometers west of Baja
California. Fourteen specimens of S. at"o:c, 3.4
mm. Notochord Lengt.h to 19.5 mm. SL had been
sorted from 13 stations of Norpac Expe.dition be­
tween Hawaii and the American mainland (E.H.
Ahlstrom, personal communication).
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FIGURE 24.-Sudi-s atrO:D. 21.5 mm. SL station SO.l60, 06208.

101. Lestid-i1un ri:ngens (Jordan and Gilbert).
Figure 25A.

6O.SO. 06208, (1) 60 IDm.; 60.120, B6203, (1) 72 mm.;
70.SO. B6203. (1) 39 mm.; SO.80, H620i, (1) 53 mm.; 80.90,
H6204, (2) 20-71 mm.: SO.l00. H6204, (1) 78 mm.: 90.90,
06203, (35) 42-64 mm.; 90.120. H62()!. (1) 28 mm.; 100.40,
H62Oi, (1) 150 mm.

The 35 spec.imens taken in the Oobb pe.lagic
trawl at station 90.90 indicate that this species
may oe.cur in large schools at least in certain at'e<'l.S.

It has been identified from a large lUllnbeor of rou­
tine CalCOFI plankton-tow stations, but only one
or a few specimens had been takel! in a single tow.
Lest-idlmn elongah(;/n Ege is undoubtedly a junior
synonym of this species. (E. H. Ahlstrom and
R. R: Rofen, personal communications). The
specimen reported as Maaropa-ralepis sp. by Harry
(1953: 186, fig. 5) is a young stage of L. ringens.

108. Notolep·is ri.s.~oi (Bonaparte).
Figure 25A.

70.200, H6204. (1) 59 mm.: SO.l60, C6208. (2) ea. 37-ca.
65 mm.; SO.2OO, C6208, (1) ca. 30 mm.; 90.120, C6208,
(10) 32-49 mm. .

This species has generally been designated under
the name of Notolepi.Js aorusaans (Jordan and Gil­
bert) (R. R. Rofen, personal communication).
Our relatively small and mostly damaged spec.i­
mens have lower numbers of anal fin rays (a max­
imum of 26 or 21) than other eastern Pacific
spee.imens that have been reported (A. 29 to 33)
(Harry, 1953: 210).
109. Ma01'opam.lepis rnaC1'U7'lts Ege.

Figure 25A.

70.200, H62W, (1) 41.5 mm.; SO.160. C6208, (1) ca. 59
llllll.; 80.170. C6208, (1) ea. 73 mm.: SO.180, H6204, (1)

135 mm.; SO.200. C6208. (4) ca. 42--ca. 74 Illm.; 9O.SO,
C6208. (1) ca. 70 mlll.; 90.100, 06208. (1) ea. 62 mlll.;
90.120, 06208. (13) 67-77 lllm.; 90.140. C6208, (1) ca.
72 mill.; 90.150, C6208, (73) ca. 61-82 mm.: 90.200, H62IH,
(1) ea. 27 mm.

PELAGIC FISHES, CALIFORNIA CURRENT AREA

This species is more widespren,d in the eastern
Pacific and perha.ps more gregarious, than pre-, .
viously shown. The larvae have been taken m
offshore phtnkton-net collections, but most catches
had only one or two individUltls. :Most of the
records re.ported by Ege (1951: 94-95) are of
single specimens; the maximum at one station was
nine. The 13 specimens taken at station 90.150
in September by the Oobb pelagic trawl indicate
that the species is at times locally abundant.

The above records extend the known range of
the species. Previously Ege (1951: 68) had re­
corded it from northeast of the Galapagos Islands.
Harry (1953 : 231) placed this species in the
genus 8t.ernno81.td-is Harry, but our specimens,
and apparently those of Ege, possess characters
more like those of Ma.{J1·opa:ralepis. The 135-mm.
specimen, one of t.he largest specimens of the species
to be recorded, has the anterior lateral line scales
only slightly higher than long (1.17X), the nostrils
well in advance of a vertical line through the
posterior end of the maxillary, D. 8, A. 38, verte­
brae 96 total and 33 nrelmemal, and the anterior
peritoneal pigment spot.s coalesced (about 14 were
pr~sent).

SCOPELARCHIDAE

110. BenthalbeUa dentata (Chapman).
Figure 25B.

83.90. C6303, (1) 43.5 mm.; 83.77, 06303, (1) 42 mm.;
87.80, C6303, (1) 1'18 mm.; 100.65, 00303. (1) 200 mm.;
108.63, 06303, (1) 167 mm.

Chapman (1939: 530) described this species in
the new genus he proposed, Neoscopelaralwides.
Mnrshall (1955: 314) used this generic name rather
than Bentlw.lbella Zugmayer 1911. These two ge­
neric names, however, are synonymous, and under
the current Internat.ional Rules of Zoological
Nomenclature, Benthalbella has priority (E. H.
Ahlstrom, personal communication).

665



"'0'

o O.

o

...

0

e

D.

B
0 BENTHALBELLA DENTATA

• SCOPELARCHUS NICHOLSI

~ SCOPELARCHUS GUENTHERI

• SCOPELARCHUS SP.

0 EVERMANNELLA INDICA

~... "0. I,,,.

'" "'..
• •

•

• •
0

00

0

• • 0 •

~O

0
0

•

••
o

oo

o

...
':Po.

• LESTIDIUM RINGENS

~ NOTOLEPIS RISSOI

• MACROPARALEPIS MACRURUS

• 0

o. C
0 ANOTOPTERUS PHARAO 0

'co". • BATHYLEPTUS LISAE o SERRIVOMER SECTOR

~ DlTROPICHTHYS SP. • NEMICHTHYS SCOLOPACEUS

• COLOLABIS SAIRA
1'0. 118- ':Po. "'0. "6-

'"

A
'0. 0 SUDIS ATROX

'0.

... '"'0.

• • •

•~ •
"0. "0.

~ • ~

~ • • •

• • • i • ••• : SAN

'''0.
.DIEGO

-..

FIGURE 25.-Locations of capture of: A, SlIdi8 atro{/), LeBtidium rillgens, NotolepiB riBBoi, Macropa.raZepiB
maorllrU8. B. BenthaZbeZZa dentata, Scopelarch1l8 nicl/018i, ScopeZarchll8 g1tentheri, Scopelarchu8 sp.,
Evermannella ·indica. C, .t1ll.otopterllB pha.rao, BathyZepttl8 U8ae, Ditropic1l-thY8 sp., 00101abi8 Baira. D,
Serrivomer Bector, Nemichth1lB 8colopacell8.

666 U.S. FISH AND WILDLIFE SERVICE



111. 8copelarohu.s nichol-lti (Parr).
Figure 25B.

120.50, H6204, (1) 42.5 mm.; 120.80, H6204, (1) 62 mID.

112. Scopela'rchwJ guentheri Alcock.
Figure 25B.

108.63, C6303, (1) 50 mm.; 110.35, 06300, (1) oW mm.

113. Scopel.archu8 sp.
Figure 25B.

84.70. 06303, (1) 28 mm.; 90.47, 06208, (1) 26 mm..;
97.40, 06300, (2) 37 mm. ; 110.46, C63OO. (1) 28 mm.

There is a very good possibility that these speci­
mens represent an undescribed species.

EVERMANNELLIDAE

114. Eve1'1nannella iruliaa Brauer.
Figure 25B.

120.90, H6204, (1) 55.5 mm.

ANOTOPTERIDAE

115. Anotopte1W ph-arao Zugmayer.
Figure 25C.

60.180. H6204, (1) 173 mm.; 90.120, H6204, (1) SO.5
mm.; 90.160, H6204, (1) 59 mm.; 100.140, H62M, (1) ea.
179 mm.; 100.160. H62M, (2) 96--100 mm.

APODES

DERICHTHYIDAE

116. DericM1IJ!f8 serpentinu.s Gill.
Figure 26A.

108.00, C6303, (1) 200 mm.

This specimen and one in the collections of
Scripps Institution of Oceanography from about
215 km. (135 miles) southward of Punta Eugenia
are the first records of this species from tIllS area.

CYEMIDAE

117. Oyema at'rum Gunther.
Figure 26A.

60.70, H6204, (1) 101+ mm.; 60.100. H6204, (1) 145+
~.: 60.140, H6204, 1.1) 126+ mm.; 6O.1SO, H6204, (1)
131+ m~.: 70.200, H6204, (1) 106+ mm.; SO.l00, H62M,
(1) 96+ mm.; 83.90, '06200, (1) 50 mm.; 90.120, H6204,
(1) 107+ mm.; 100.60. H6204, (1) 115+ rom.; 100.SO,
H6204, (1) 100+ mm.; 100.160, H62M, (3) 125-134+
mm.; 110.160, H6204, (1) 147+ rom.; 120.50, H62O:1:, (1)
110+ mID.

PELAGIC FISHES, CALIFORNIA CURRENT AREA

SERRIVOMERIDAE

118. Se1"ritl1o'nlter 8ector Garman.
Figure 25D.

60.60. H6204, (1) 557+ mm.; 8.'t77, 06300, (1) 582 mm.;
84.70,00000, (1) 461 mm.: 86.92, C63OO, (15) 312-645mm.;
87.80, C63OO, (4) 500-541 mm.; 87.90, 06303, (2) 436­
537 mm.: 100.60, H62M, (1) 461+ mm.; 100.65,06300, (1)
3StJ mm.; 108.63, 06300, (2) 53~74 mID.; 110.120, H62O:t-,
(1) 490+ mm.; 120.70, H6204, (1) 002+ mm.

NEMICHTHYIDAE

119. .A.1.locetti1l.({. bO'Wel'si (Garman).
Figure 26A.

60.100, H6204. (1) 551 mm.: 84.67, 06303, (1) 320 mm.;
86.92, 06303, (8) 395-675 rom.; 87.80, 06303, (5) 319-550
mm.; 87.90, 06303, (2) 460-462 mm.; 90.110, 06303, (1)
229 mm.; 90.160, H62M. H) 445+ mm.: 93.100, 06303,
(2) 395-485 mm.; 100.100, H6204. (1) 612 mm.; 110.120,
H6204, (1) 541 mm.; 120.70, H6204. (1) 532 mm.; 120.SO,
H6204, (1) 499+ mm.; 123.50, B6203, (5) ca. 364-510 mm.

120. Nem,/(Jh.tkys 8colopa(Jeus Richardson.
Figure 25D.

60.140. H6204. (1) 453 mm.: 60.160, B6203, (1) 477 mm.;
60.200, H6204. (1) 621 mm. : 70.80b, B6200, (1) 545+ mm. ;
70.80. 0tJ208. (1) 500+ mm.; 73.200, B6203, (1) 392 mm.;
SO.90, H6204, (1) 561 mm.: SO.160. 06208, (5) 108-252 mm,;
90.70, H6204, (1) 273 mm.; 90.140, H6204, (1) 442 mm.;
90.160, 06208, (17) 118-220 mm.; 97.40, 06300. (2) 300­
350 mm.; 100.40. 06300, (1) 406 mm.; 100.65, 06303, (1)
525 mm.; 120.45, H6204, (1) 761 mm.; 120.60, H6204, (1)
607 mm.; 123.50, B6203, (1) 761 mm.

121. Nemichthyidae, unidentified.

120.70, H6204, (1) 327+ mm.

This specimen is badly damaged.

CONGRIDAE

122. A'ri08O'1na gilbe1'ti (Ogilby).
Figure 26A.

137.35, B6212, (3) 135-223 mm.; 140.35, B6212, (1)
145 mm.; 147.30, B6212, (1) 155 mm.

123. Congridae, unidentified.
133.35, B6212, (1) 144 mm.

This Gong,rina "like" specimen is damaged.

OPHICHTHYIDAE

124. Ophichthyidae., unident.ified.
137.35, B6212, (1) 71 mm.; 143.30, B6212, (1) 121 mm.

These leptocephali have not been otherwise
identified.
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SYNENTOGNATHI

SCOMBERESOCIDAE

125. Oololabl.s satra (Brevoort).
Figure 25C.

60.200. B6200, (1) 66 mm.; 70.200, H6204. (1) 57 mm. ;
SO.100, B6203, (1) 69 mm.; 84.92, B6303, (1) 31.5 mm.;
127.45, B6212. (1) 25 mm.

ANACANTHINI

MORIDAE

126. Mekmonu,s Z'ugnw.ye1·j Norman ~

Figure 26B.

60.00. H6204. (l) 112 mm. ; 60.160, H6204, (1) 120 mm. ;
86.92. C6303,' (1) 214 mm.; 87.80, C6303. (1) 115 mm.;
108.63, C6303, (2) 148-209 mm.

These specimens are tentatively identified as
this species pending furt.her st.udy (D. M. Cohen,
personal communieation).

GADIDAE

127. MeT1II.uJcius p1·odu.cts (Ayres).
Figure 26B.

60.55. C6208, (7) 179--414 mm.; 65.54, C6208, (1) 265
mm.; 70.51, 06208, (186) 150-244 mm.; SO.55, H6204, (1)
166 mm. ; SO.60, 06208, (4) 375-415 mm. ; SO.70, H6204, (1)
10.5 mm.; SO.SO, H6204, (2) 9--10 mm.; SO.OO, H6204, (9)
7.5-10 mm.; 80.100. H6204, (12) 6-11 mm.; 82.45, C6208,
(38) 80-220 mm.; 82.69. C6303, (38) 285-518 mm.; 83.7oa,
B6303, (1) 471 mm.; 8:t70, 06303, (9) 327-505 mm,';
83.77,06303, (5) 299-361 mm.; 84.67, C63OO, (4) 396-504
mm.; 84.70, C6303. (2) 374--478 mm.; 84.71, C6303, (1)
492 mm.; 9O.45a, H6105, (1) juvenile, damaged; 90.47,
('.6208. (3) 192-345 mm.; 9O.48a, H6105, (3) 16-25.5 mm.;
90.48b, H6105, (33) 17-31.5 mm.; 9O.48c, H6105, (6) 20.5­
36 mm.; 94.28b, 06208, (1) 400 mm.; 94.30, C6208, (7)
162-420 mm.; 94.32b, B6204, (1) 17 mm.; 95.31d, B6204,
(3) 19.5-36.5 mm.; 97040, C6303, (29) 327-688 mm.; 99.31,
06208, (2) 192-370 mm.; 100.40, H6-'>04, (4) 20-22 mm. ;
100.40, 06203, (1) 398 mm.; 110.35, H6204, (1) 23 mm.;
110.35, C6303, (131) 244-577 mm.; 110.36, C6303, (3) 376­
496 nun..: 111.368, 06803, (495) ca. 258-598 mm.; 111.36b.
C6303, (ca. 300) C8. 239-{)15 mm.; 111.37a, 06303, (65)
282-479 mm.; 113.34a. C6303, (8) 20.5-392 mm.; 120.40.
Hoo04, (2) 19-23 mm.; 120.45. B6212, (1) 266 mm.; 120.50,
H6204. (2) 31-34:5 mm.; 120.60, H6204. (1) 23.5 mm.;
147.30, B6212, (8) 105-150 mm.

MACROURIDAE

128. OOTyph.aenoides a01'olepls (Bean) ~

Figure 26B.

60.60. H6204, (1) 515 mm.
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The species of t.his genus in this area are con­
fused, and this identifieat.ion must be tentative
until the problems are resolved.

129. Macrouridae, unidentified.
86.92, C6303. (2) 333-847 mm.

These two speeimens from about. 305 km. (190
miles) SW. of Point Conception, Calif., repre­
sent an undescribed genus and species of
bathypelagie macrouroid (C. L. Hubbs, personal
communication) .

130. Maerouridae, unidentified.

100.40, H6204, (1) 32 mm.

This spedmen is too small to identify without
comparative mat.erial.

LOPHOBRANCHII

SYNGNATHIDAE

131. SyngnatllA68 a:rcta (Jenkins and Evermann) .

90.45, H6105, (1) 166 mm.; 95.31b, B6204, (1) 72 mm.

ALLOTRIOGNATHI

TRACHIPTERIDAE

132. De8"TIliOdema polyst-tct1tm (Ogilby).
Figure 26C.

89.00. 06303. (1) 614 mm.: 90.160, C6208, (1) 1,106
mm. ; 100.80. H6204. (1) 455+ mm.

133. TraoMpte1'l68 t. altlvelis Kner.
Figure 26C.

60.90,06208. (2) 49.5-1,435 mm.: 70.60, C6208, (1) 1,014
mm.; SO.52, 06208. (2) 17i-297 mm.; 82.4-5. C6208, (2)
187-275 mm.; 85.68. C6303, il) 133 mm.; 86.92, C6303, (1)
605 mm.; 90.47, '06208. (1) l,Ooomm.; 93.29, C6208. (1)
445 mm.

LOPHOTIDAE
134. Lophotu.s Sp.

Figure 2'6C.

80.170, C6-'>08, (1) 46.5 mm.

This speeimen is too small t.o allow specific
identifieat.ion (J. E. Fitch, personal eommunica­
tion).

BERYCOMORPHI

MELAMPHAIDAE

135. Soopelogad/uJ1 mizol-ep/s bispilnosUs (Gil­
bert).

Figure 26D.

60.60. H6204. (2) 24-72 mm.: 6O.SO, C6208, (1) 33 mm.;
60.90. H6204, (3) 18-51 mm.; 60.100, H6204, (2) 13-75

U.S. FISH AND WILDLIFE SERVICE



o
o SCOPELOGADUS

e POROMITRA CRASSICEPS

A POROMITRA SP.

... SCOPELOSfRYX ROBUSTUS

c
o DESMODfMA POLYSTICTUM

e TRACH/PTERUS r ALTIVELIS

A LOPHOTUS SP.

o.

-to. '-10. ''".... ...
e e i • 0 0

•
"0. '0.

• e e
~ A

A 0
AeA A

.A

'''0.
e .A e e

'"
0

e A

AA e
A

'0. A B
o DfRICHTHYS SERPENT/NUS o MELANONUS ZUGMAYERI?

'C005.
• CYEMA ATRUM

{p•• e MERLUCCIUS PRODUCTUS

A AVOCETTINA BOWERSI .A CORYPHAENOIDES

... ARIOSOMA GILBERTI

'10. ~o. "ll- "0. '",.

'" '''0. ... '''0.

• 0 ~ 0 ~ 0 ~ o 0...

B...
'0. "0.

A ... ~ 0

0 0
0 e ~ 0 00

0

?O. '''0. e €I0
'"

0 0 o 0

'"

0 0
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mm.: 60.120, H6204, (10) 63-75 mm.; 60.140, H6204, (1)
67 mm.; 60.160, H6m, ('2) 64-75 mm.; 60.180, H6204,
(2) 30-48 mm.; 60.200, B6203, (1) 53 mm.; 70.200. H6204,
(1) 28 mm.; 80:55, H62W. (1) ('18 mm.: SO.60. H6204, (2)
18-68 mm.: SO.80. H62<H:, (71 45-60 mm.; SO.90. B6203.
(2) 41-47 mm.; 80.90, H6204, (3) 65-79 111m.; 86.9'2, 06803,
(13) 25-00 mm.; 87.00, 06303. (8) 29-00 mm.; OO.45a,
H6105, (1) 47 mm.; 00.70, H62()!. (11) 45-68 mm.; 00.70,
06208, (3) 61-70 mm.: 90.110, B620..'l, (1) 70 mm.; 90.140,
H6204, (2) 66--U mm.: 00.160. H6204, (2) 21-44 mm.;
90.160,06208, (2) 56--5.8 mm.; 93.100. C6303. (1) 35 mm.;
94.32a. B62O:l:, (2) 56-58 mm.: 97.40. COOOO, (12) 36....4..)
mm.; 100.40, H6204, (2) 54-55 rom.: 100.40, C6303, (1) 49
mm.; 100.60, H62M, (5) 56--82 mm.; 100.65. C6303. (17)
43-76 mm.; 100.SO, H6204. (4) 20-52 mm.; 100.00. H6204,
(5) 34-74 mm.; 100.100, H6204. (3) 3!:H'i4 mm.; 100.120,
H6204, (1) 56 rom.: 100.140. H62Ot. (1) 53 mm.; 100.160,
H6204. (3) 25--64 mm.; 108.63, 06303. (26) 45-87 mm.;
110.35, H6m, (1) 62 mm.; 110.35, 06303, (2) 31l--48 mm.;
110.40. H6204. (1) 45 mm.; 110.50, B6203. (2) 55.5
mm.: 110.120. H6204. (3) 18-79 mm.; 110.160. H6204, (5)
10--83 mm.: 120.45, H6204, (1) 54 mm.: 120.60, H62&!. '(1)
55 mm.; 120.70, H6204, (6) 45--62 mm.; 120.SO. H6204. (3)
28-51 mm.; 120.90, H62<», (3)~ mm.; 137.50, B6203,
(5) 26-58 mm.

This species, previously known as Mekl1nphae8
bi8phw8'!6!5 or Scope1ogadu8 bi8pin08'1l-8, has re­
cently been shown t.o be a subspecies of 8copel-o­
gaduJJ mi.zolepis (Gunther) by Ebeling (19()3 :19) .

136. POl'0'I1bltra cra.s8ieeps (Giinther).
Figure 26D.

60.60, H62&!, (1) 127 mm.; 60.100, H6204, (1) 117 mm.;
60.140. H6204. (1) 30 mm.; 6O.1SO, H6204. (2) 22-45.5
mm.: 80.00, H6204, (1) 24 mm.; 90.48b, H6105, (1) 25
mm.; 90.100. C6208, (2) ~1-96 mm.: 120.45, H6204, (1) 89
mm.: 120.90. H6204:. (2) 92-97 mm.

This species has been listed under the name of
its junior synonym, PorO'1nitra c}'i.~ti(Jep8 (Gilbert).

137. P01'omitra sp.
Figure 26D.

70.200. H6204. (2) 51--64 mm.; 100.100, H6204. (1) 70
mm.; 120.70, H6204, (1) 75 mm.

These specimens, with relatively small eyes and
a low number of dorsal fin rays (III, 10 or 11) are
re.presentlltive of a new specie.s. This was cltlle.d
to our attention by A. "V. Ebeling (personal com­
munication), who is preparing It detailed descrip­
tion for publication.

138. 8eopelobeJ,!IJ.' l'Obut'lls (Giint.her).
Figure 26D.

60.180. H6204. (1) 31 mm.: 70.200. H620!, (2) 18--~1

mm.: 80.180, C.(l.:.~, (1) 12 mm. : 90.200, H6204. (2) 31.5­
32 nun.; 100.60, H6204, (1) 71.5 rom.; 100.160, H6204, (6)
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18-32 mm'; 120.45, H620!. (3) 57-59 mm.; 120.70, H62&!,
(1) 60mm.

This species has generally been known in this
area as Seopeloberyw '1l-yetertn.:/t.S (Gilbert). The
synonymy of S. 'n;/leteJ'inu.s with 8. rob1Mtu8 has
recently been determined by A. W. Ebeling (per­
sonal communication).

139. M ela.'11l.plw.es UCa.n.th011lJ1IS Ebeling.
Figure 27A.

W.45a, H610S, (2) ~-..Q'2 mm.; 100.65, 06300, (1) 81
mm.

140. Mel((:}nphaes ind2C'1M Ebeling.
Figure 27A.

90.160, H62&!, (1) 35.5 mm'

This record extends the known range of this
speeies eastward from west of the Hawaiian Is­
lands, as delimited by Ebeling (1962, fig. 47).

141. Mela.rnpha.es lae'l'ieeps Ebeling.
Figure 27B.

60.200a. B6200, (2) 28-29 mm.: 00.200. H6204, (1) zr
mm.: 78.200, B6203. (4) 24-29 mm.; SO.200, C-6208. (3)

27-28 mm.; 87.200, B6203. (1) 27 mm. ; 90.150, 06208, (1)
26 mm.: 00.160. H6204, (1) 28 mm.; 100.140, H6204, (1)
28mm.

This species previously has only been report.ed
from the tropical eastem and central Pacific (Ebel­
ing, 1962, fig. 53).

142. Alelmnphae8 l-o"ngi"vdis Parr.
Figure 27B.

90.120. H6204, (1) 33 mm.

This speeimen represents a range extension for
the spec.ies of about 260 1..,11. (160 miles) nort.heast
from that. shown by Ebeling (1962: 71, not fig. 44).

143. Melmnphaes 11l.gubris Gilbert.
Figure 27B.

60.60, H6204, (2) 3O--S-:I: mm.; 60.80. H6204, (1) '55 mm.;
60.80, 06208, (1) 19 mm.: 60.90, H6204, (3) 22-79 mm.;
60.120, B6200. 1.2) 88 mm.: 70.SOb. B6203. (1) 37 mm.;
SO.55. H6204. (3) 3&-41 mm.: SO.60, H62&!. (1) 44 mm.;
SO.75, B6303, (1) 17 mm. ; 80.80, H6204, (31 all <.'a. 40 mm. ;
80.90, H6204. t 5) 37-43 mm.; SO.loo. B6203, (1) 37 rom.;
80.100. H6..'>04, (2) 20-22 mm.; 80.110, B6203, (1) 13 mm.;
83.77, 00303, (1) '22 mm.; 84Jr2, B6303, (7) 36--39 mm.;
86.92.06303. (5) 36-52 mm.: 87.80, C6303, (4) 35-38 mm.;
9O.45a, H610S. (4) 51-77 mm.; 00.70, H6'2&!, 42) 40-43
mm. ; 90.70. C6208. (7) 25.5-50 mm. ; 97AO, 06303, (7) 31­
36 mm.; 97.50, B6203, (1) 38 mm.; 100.60. H62&!. (1) 21
mm.; 100.65, ('.()303, (1) 38 mm.; 108.68, 06B03, (2.1 32-87
mm.
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144. Melamphaes 'flU1,(J1'OCephalU8 Parr.
Figure 27A.

120.90, H6204, (1) 1'16 mm.

145. Melamphaes pa1'VUS Ebeling.
Figure 27A.

60.120, B6203, (1) 25.5 mm.; 60.120, H6204, (2) 35-37.5
mm.; 60.140, H6204. (4) 36-45 mm.; 60.160, B6203, (3)
36-48 mm.: 60.180, H6m, (1) 27 mm.; SO.80, H6-'>04, (3)
37--38 mm.; 80.90, B6203. (1) 36 rom.; SO.90. H6204, (1)
40 mm.; 80.200, C6::!08, (1) 18 mm.; 82.69..~03, (2) 33­
38 mm.; 84.92, B6303, (3) 43-47 mm.; 86.92, 06303, (5)
33-44 mm.; 81.SO, C63OO. (2) 38-43 mm.; 90.70, H6m. (2)
ca. 38 ··mm.; 97.40, 06303, (1) 39 mm.; 100.60, H6204.
(1) 41 mm.; 100.65, 06303, (20) 31-48 mm.; 100.160,
H6204. (1) 18 mm.; 108.63. 06aO.':J, (6) 30-43 mm.

146. Melmnphaes Sub01'bitaUs (Gill).
Figure 27B.

60.180. H6204, (1) 37 mm.

147. Mela1nphaes Spp.

60.200. H6204. (1) 15 mm.; 80.80. H6204, (1) 17 mm.;
133..35, B6212, (1) 15 nun.

These damaged specimens probably represent
more than one species.

ANOPLOGASTERIDAE

148. Anoplog(l8ter coNtuta (Valenciennes).
Figure 27A.

SO.200, '06208, (1) M mm.; 86.92, 06303, (7) 86-121
mm.; 87.SO, 06303. (1) 94.5 mm.; 9O.45a, H6105, (1) 94
mm.; 108.63, 06303. (1) 88 mm.

As pointed out by Grey (1955: 293), Oau.lolepis
longide'nB Gill is a junior synonym of this species.

PERCOMORPHI

CARISTIIDAE

149. Garist·ius 1noffrOpU,s (Bellotti).
Figure 29A.

83.77, 06303, (1) 165 mm.

150. Oa.ristiU8 maderenis Maul¥
Figures 28 and 29A.

108.63, C6303, (2) 148-160 mm.

The phylogenetic position of the Caristiidae
and the true identity of these specimens are under
study (C. L. Hubbs, personal conununication).

SERRANIDAE

151. Serranidae, unidentified.

140.ao, B6212, (6) 9-12 mm.
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These specimens are too small to identify with­
out comparative material.

CHEILODIPTERIDAE

152. H owell-a brodiei (Ogilby) ~

Figure 29A.

60.120, B6203, (2) 52.5-70.5 rom.; 60.160, H6204, (1) 71
mm.; 80.SO. H6204, (1) 29:5 mm.; 80.90, H6204, (3) 30.5­
34mm.; 100.SO, H6204, (1) 36 mm.

The generic limits and the intrageneric com­
ponents of H O1vella Ogilby 1898 are not definitive
at this time. It apparently contains as synonyms
the genera Ga~a,g1'a Heller and Snodgrass 1903
and Rhectog'rammul- Norman 1930; and, also ap­
parently, these genera should be included in the
family Cheilodipteridae (rather than Serranidae).
The above specimens may represent a new species,
but their charaeters are close to the descriptions
given by Ogilby (1898: 734) for H. brod·ie·i from
Lord Howe Island, and are similar to the acoounts
of this species from the Philippines given by Herre
and Herald (1951: 330) and from the North At­
lantic Ocean by Koefoed (1952: 5). Other speci­
mens of H owella from the equatorial eastern Pa­
cific that we have examined are specifically distinct
from these tentatively designated as H. b1·odiel.,
and appear to be the Galeagra pmnm-ela8 of Heller
and Snodgrass. The monotypic Sphyraenops
bairdiatn'U8 Poey that has at times been placed in
this complex apparently is generically distinct.

CARANGIDAE

153. T,'achwrussY"mnetricus (Ayres).
Figure 29A.

68.50, 06208, (1) ISO mm.; 70.SO, C6208, (25) 64.5-503
mm.; 70.90, C6208. (1) 61 mm.; 70.100, 06208, (1) 60
mm.; 80.70, 06208, (1) 65 mm.; SO.SO, 06208, (9) 28-69
mm.; 9O.48b, H6105, (1) ca. 5 mm.; 9O.49b, 06208, (12)
51-224 mm.; 90.80, C6208, (5) 23.5-64.5 mm.; 90.150,
06208, (1) 40 mm.; 91.39a, C6208, (1) 190 mm.; 91.39b,
C6208, (3) 100-240 mm.; 93.26, 06208, (2) 100-125 mID.;
M.28b, 06208, (1) 435 mm.; M.29b, C6208. (3) 335 mm.;
M.29c, 06208, (12) ca. 125 mm. ; 99.31, 06208, size and num­
ber not recorded. discarded at sea; li3.34a, C6303, (1) 63
mm.; 120.50, H6204, (1) 23 mm.

Nine of the above records of jack mackerel were
based on larvae or small juveniles. One of these
was taken about 420 miles offshore (90.150, C6208) .
At station 70.80, C6208, about 185 km. (115 miles)
offshore, a night surface drag with the O,obb trawl
caught 1 small juvenile and 24 spawning and spent
males and females.
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CORYPHAENIDAE

154. Om"!Jphaena. h-iPp1.I//"/b8 LinnReus.
147.30, B6212, (1) ca. 24 mm. damaged.

This specimen was tak~Jl about 80 km. (50
miles) offsh~re, south of Almejas Bay, Baja Cali­
fornia.

STROMATEIDAE

155. Owbicep8 {1'I'aCili8 (Lowe).
Figure 29B.

80.180, C6208. (2) 32.5-47 mm.; 80.190, C6208, (2) 31­
40.5 mm.

Two recognized species of Oubiceps occur in the
eastern Pacific, and O. gm,ciUs appears to be the
mo!,!t suitable name to apply to the above speci­
mens. The other species, O. ca.rina.ftUJ Nichols and
Murphy (1944: 245), has fewer dorsal and anal
fin softrays, fewer lateral line scales, and a more
tropical distribution. .

156. I cWhthys locklngtoni Jordan and Gilbert.
Figure 29B.

60.80, H6204, (3) 11-15 mm.; 60.140, H6204, (2) 98-193
mm.; 70.80, B6203, (6) 20.5-27 mm.; SO.60, H6204, (1)
19 mm.; 80.90. B6203, (4) 20-46 mm.; 80.90, H6204. (13)
11-44.5 mm.; SO.loo, B6203, (1) 19.5 mm.; 80.100, H6204,
(2) 9-10.5 mm.; SO.120, B6203, (1) 14.5 mm.; 83.7Oft,
B63OB, (5) 27-42.5 mm.; 83.7Oc. B6303, (1) 32.5 mm.;
83.77, C6303, (1) 29.5 mm.; 9O.45b, H6105, (1) 26 mm.;
90.48c, H6105, (1) 57.5 mm.; 9O.SO, C6208, (1) 40 mm.';
90.120, H6204, (1) 8 mm.; 94.200, C6208, (3) 81-95 mm.;
100.65, C6303, (1) 39 mm.

157. PalO1M,ta similUm.a. (Ayres).
Figure 29B.

SO.52, C6208, (3) 51.5--61 mm.; 82.45, 06208, (1) 48 mm.;
93.26, C6208, (83) ca. 50-75 mm.; 94.28a, 06208, (2) small,
size not recorded, discarded at sea; 94.28b, C6208. (4)
ca. 50-75 mm.; 94.29b, C6208, (37) 78-147 mm.; 94.29c,
C6208, (3) ca. 50 mm.; 99.31, C6208, (32) 85-165 mm.;
120.50, H6204, (7) 12-20 mm.

TETRAGONURIDAE

158. Tet·ra.gonu1"U8 (J1j:t,iet'i Risso.
Figure 29B.

100.65, C6303, (1) 51 mm.; SS.l05a, B6303, (1) 37 mm.

When first seen in the cod end of the collapsible
net, the 37-mm. specimen was alive within the
cavity of a pyrosome. A few records of associa­
tion of 1'. a.tlantic.-us Lowe and T. (J'lwieri with
medusae were summarized by Mansu~.ti (1963: 59­
60).
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BRAMIDAE

159. Bl'mna japoni.ca Hilegendorf.
Figure 29C.

70.80, 06208, (3) 215-220 mm.; 70.200, H6204, (1) 15.5
mm. ; 80.1SO. C6208, (1) 52.5 mm.

Two names previously used for pomfrets from
the North Pacific, B. branw. (Bonnater~.) and B.
raU (Bloch), do not apply to this species (G. W.
Mead, personal communication).

160. Pte,paells '/Jellfera. (Pallas) ,
Figure 29C.

110.160, H6204, (1) 9.5 mm.

This small specimen can be identified only t~n­

tatively at this time (G. W. Mead, personal com­
munication) .

GEMPYLIDAE

161. Gempyl1b8 8erpens envier.
Figure 29C.

70.200, H6204. (1) 28 mm.; 80.1SO, C6208, (1) 52 mm.;
90.180, C6208, (1) 105 mm.

TRICHIURIDAE

162. Lepidop1lS want1l8l Goode and B~.an.
Figure 29C.

113.34a, C6303. (2) 230-249 mm.

SCOMBRIDAE

163. Sa'l'da Uneolata (Girard).

92.28, 06208, (3) 2-8 kg., discarded at sea, no length
record taken: 93.26. 06208, (8) 2-4 kg., no length record;
93.28, 06208, (60) 340-490 mm.; 9-U8b, C6208, (18) all
ca. 300 mm.; 94.29b, 06208 (1) 335 mm.; 94.29c, 06208,
(1) 4: kg., no length record; 94.30, C6208, (20) 2-4 kg., no
length record: 95.30, C6208, (11) 2-4 kg.• no length record;
113.34b, C6303. (1) adult. no size record.

These records are of adult fish taken close
inshore and generally near t.he surface.

164. SC01nbe1' japoni<:u8 Houttuyn.

9O.49b, C6208, (1) 288 mm.; 99.31, C6208, (16) 300-340
mm.

This species has also been referred to as lJcomber
diego Ayres, P'fle'umwtophoru,s japonicus, and
Pneuml<l.topho1"u"s diego. This compl~x apparently
also includes 8C01nber coUas Gnielin of the At­
lantic, and has previously been cited as such by
various authors (B. B. Collette, personal com~

municlttion) .
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FIGURE 28.-Carist'ius made-rensis?, 160 mm. SL, station 108.63, 06303.

SCIAENIDAE

165. Se?'iphus politu8 Ayres.

93.25, 06208, (1) 175 mill.; 94.29c, 06208, (3) 165-186
illm.

166. Roncado?' stea1'nsi (SteindaC'hner).

93.26, 06208, (131) ca. 150-175 =.
SPHYRAENIDAE

167. Sphyraena argentea Girard.

93.26, 06208, (4) 260-325 mm.

CHIASMODONTIDAE

168. Ohiasnwdon niger Johnson.

120.90, H6204, (1) 47.5 mm.

This specimen was taken about 320 km. (200
miles) west of Punta Eugenia, Baja California.

169. Kali sp.

100.100, H6204, (1) 172 =.
This specimen was taken about 480 km. (300

miles) west of Rosario Bay, Baja California. It
cannot be specifically identified from current ref­
erences, and the generic limits of Kali are con­
fused-two genera appear to be included under
this one name (D. M. Cohen, personal communi-
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cation). Compared to specimens identified as K.
indica (Lloyd) and K. normani (Parr) in the col­
lections of Scripps Institution of Oceanography,
this specimen is unique in having a reduced num­
ber of In'oad-bilsed, short, blunt teeth in both jaws.

170. Pse~uloscopelu8 scriptus Liitken.

137.50, B6203, (1) 83.5 mm.

This specimen was taken about 160 km. (100
miles) west of Santa Maria Bay, Baja California.
Parr (1933: 36-42) considered P. sc?'iptus to con­
sist of two subspecies and also described a new
species, P. altipinnis. The above specimen is
closer to the description Parr gave for P. scriptus,
but it is possible tha,t the two species are synony­
mous (R. J. Lavenberg, personal communication).

SCORPAENIDAE

171. Sebastolobus alascanus Bean.
Figure 29D.

60.60, H6204, (1) 26 mill.

172. S ebastolob~ts altivelis Gilbert.
Figure 29D.

60.120, H6204, (1) 40.5 mm.; 80.55, H6204, (5) 30.5­
39.5 mm.; 80.60, B6203, (1) 31 mm.; 80.60, H6204, (1)
29.5 illm.; 80.70, 06208, (1) 14.5 mm.; 80.80, H6204, (2)
33 mm.; 80.90, H6204, (1) 36 mm.; 84.92, B6303, (2)
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30-85 mm.; 90.32. H6204:, (3) 34-47.5 mm.; 90.70, H6204:.
(1) 41.5 mm.; 90.70. C6208. (3) 13-15.5 mill.; 97.50, B6203.
(3) 35.5-42 mm.; 100.40, H6204, (4) 39.5-45.5 mm.; 110.35,
06303, (4) 28-86.5 mm.

All these specimens are pelagic, prejuvenile
specimens, taken from close inshore to 480 lon.
(300 miles) at sea.

173. S ebastodes dip~oproa (Gilbert).

01.30b, C6208, (100+) ca. 31-41 mm.

174. Seba.stodes saw/cola (Gilbert).

60.60, H6204, (5) 16-23 mm.

175. 8eba8todes p'rol'iger (Jordan and Gilbert.) ~

60.60. H6204, (2) both 26.5 mm.

This ident.ification is uncertain because of the
sma.ll size of the specimens.

176. Sebastodes goodei Eigenmann and Eigen.­
mann.

68.50. C6208, (8) 197-231 mm.

177. S ebastodes jO'l'dani (Gilbert) .

94.30, C6208, (2) 188-102 mm.

178. Seba.JJtodes spp.

60.60, H6204, (2) 10-13 mm.; 60.70, H6204, (1) .5.5
mm.; 70.80-5N, B6203, (1) 15 mm.; SO.90, B6203, (1) 15.5
mm.; 9O.48a, H6105, (1) 4.5 mm.; 9O.48b, H6105, (1) 21.5
mm.

Specific identifications were not made because
of the small size of these specimens.

ANOPLOPOMATIDAE

179. A.noplopomafim,b1'ia (Pallas).

68.50, 06208, (1) 182 mm.

ZANIOLEPIDAE

180. Zaniolepis frenata Eigenmann ¥
90.32, B6203, (1) 22 mm.; !l3.34a, C6303, (1) 30.5 mm.

These two small specimens may represent the
sympatric Z. latipi7l.n/,s Girard-adequate com­
parable material is not available to confirm our
ident.ification. The larger spe.cimen appears, how­
ever, to be Z. frenat-a, because its third anal spine
is shorter than the second.

AGONIDAE

181. Agonidae, unidentified.

9O.48a. H6105. (1) 20.5 mm.: 9O.48b, H6105, (2) 24.5­
24.5 Illlll.; 90.60, B6203. (1) 19 mm.; 113.34a, C6303. (1)
15.5mm.
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Comparative material is not available tha.t will
allow identification of these small specimens
(J. E. Fitch, personal conununication).

GOBIIDAE

182. OO'ryphopte.rMs nicholsi (Bean).
Figure 29D.

60.140, H6204, (2) 20-29 mm.; SO.90, H6204, (1) 15.5
mm.

These specimens, taken about 560 and 260 lon.
(350 and 160 miles) offshore, appear to be pelagic,
oceanic, protracted pre.juvenile stages of this spe­
cies, which is generally known as an inshore, shal­
low-wa.ter, benthic inhabitant. Other specimens
of this form have been taken in offshore waters at
various times in CalCOFI routine, 140-m.-deep
plankton tows.

183. Gobiidae, unidentified.

9O.48a, H6105, (2) 7-8 mm.

BATRACHOIDIDAE

184. P01·ickth.ys notatu,s Girard.

94.20c, C6208, (2) 0S-133 mm.

185. PO'riehtlu!l8 sp.
65.54, C6208, (1) 125 mm.

This specimen was not identified to species and
was discarded at sea.

BLENNIIDAE

186. Hypsoblenmus gent-iUs (Girard).

123.45, B6212, (1) 15 mm.

ZOARCIDAE

187. Mel.aMstigm.a pamllnel./1s Gilbert.

90.45a, H6105, (1) 108 mm.

HETEROSTOMATA

BOTHIDAE

188. 0 lthario/z.thys 8ord/du~ (Girnl'd).
Figure 27C.

60.60, C6208. (1) 25 mm.: 70.51. C6208, (6) 27-86 mm.;
70.60, C6208, (1) 32 mm.; 70.80-5N, B6203. (1) 27 mm.;
SO.60, B6203, (1) 25.5 mm.; 80.60, C6208, (3) 28-82 mm.;
&.1.92. B6303, (1) 16 mm.

These are. all pelagic la.rval and juvenile speci­
mens taken from close inshore to about 290 km.
(180 miles) at sea.
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189. Oitha:riohthys w(JJnthostig'1na Gilbert.
Figure 27C.

113.34a,06303, (a) all ca. 22mm.

190. O-ithariohthys st-igmaeu-s Jordan and Gilbert..
Figure 27C.

60.60, H6204, (2) 32.5-38.5 mm.; 60.60, 06208, (1) 26.5
mm; 60.70, 06208, (1) 28.5 mm.; 6O.BO, 06208, (1) 32.5
mm.; 70.51, 06208, (6) 29.5-34 mm.; BO.60, 06208, (8)
24.5-30 mm.; BO.loo, H6204, (2) 26.5-28 mm.; 83.7Oc.
B6303. (1) 21 mm.; 83.90, 06303, (1) 22 mm.; 84.92. B6303,
(1) 22 mm.; 90.45, H6105. (1) 29.5 mm.; 90.45&, 86105,
(1) 29 mm.; 90.90,06303, (14) IB.-21.5 mm.; 90.4&, H6105,
(2) 31mm.; 97.40, 06303. (3) 23.5-26.5 mm.

These are all ·pelagic larval and juvenile speci­
mens taken from close inshore to about 320 km.
(200 miles) at sea.

191. O-itharichthys sp.
67.50,06208, (1) 150mm.

This specimen was discarded at sea and not spe-
cifically identified. .

192. B othus leopardinus (Giinther).
Figure 27C.

140.35. B6212, (2) 1B.-2O mm.

These specimens may be B. consteUatuB (Jor­
dan), if B. constellatuB is a distant species. Until
distinction or synonymy can he established, we
choose to use the earlier name.

PLEURONECTIDAE

193. MicrostO'1nus pacifieus (Lockington).
Figure 27D.

70.51,06208, (1) 28.5 mm.; 70.60, 06208, (1) 26.5 mm.;
80.70, H6204, (1) 21.5 mm.; 84.92, B6303. (1) 24 mm.;
97.40, 06303, (1) 30 mm.; 100.65,06303, (2) 26-34 mm.;
100.160, H6204, (1) 42 mm.; 107.60, 06303, (1) 28.5 mm.

These larval snecimens were taken from close in­
shore to about 840 km. (520 miles) off northern
Baja California.

194. GlyptocephalJus z(lcMrus Lockington.
Figure 27D.

60.70. 06208. (1) 55.5 mm. ; 60.90, 06208. (3) 36-62 mm. ;
60.100, 06208, (1) 33 mm.; 70.60, 06208, (3) 39-45 mm. ;
BO.60, 06208, (1) 51 mm.

These larval specimens were taken a:bout 55 to
315 km. (35 to 195 miles) offshore.
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195. Eopsettajordooi (Lockington).
Figure 27D.

60.70, H6204, (1) 20 mm.

CYNOGLOSSIDAE

196. SY'11lphWf'l18 atricatUda (Jordan 'and Gilbert).
94.30, 06208, (1) 130 mm.

PLECTOGNATHI

MOLIDAE

197. Mola 'In.ola (Linnaeus).
94.28a,06208, (13) "moderate size"; 94.28b, 06208. (4)

500-750 mm.; 94.29b, 06208, (3) all 3BO mm.; 94.29c,
06208, 94.2911, 06208, (12) 378-1,460 mm.; (3) all ca. 450
mm.

PEDICULATI

ONEIRODIDAE

198. Oneirodes eschricht-ii Liitken.
Figure 30.

BO.BO, 86204, (1) 52 mm.; 90.160, H6204, (1) 98 mm.;
100.140, H6204, (1) 25 mm.; 110.35, 06203, (1) 29 mm.;
120.45, H6204, (1) 26 mm.

These specimens fit the O. eschrichtii group as
defined by Bertelsen (1951: 77-84), and further
compare well with O. escM'icht-ii 8.S. (R. H.
Rosenblatt, personal communication).

199. Oneil'odes eschl'ichtU Liitken ~

Figure 30.

120.70, H6204, (2) 13.5-29.5 mm.

These two small specimens appear to represent
this species (P. Struhsaker, personal communica­
tion).

200. Onei:rodes ao<JInthias (Gilbert) ~

Figure 30.

123.50, B6203, (1) 24 mm.

This small specimen appears to represent this
species (P. Struhsaker, personal communication).

201. Ohaenophryne parvicO'flJU-8 Regan and Tre­
wavas.

Figure 30.

108.63, 06303, (1) 52 mm.

202. Oneirodidae, lmidentified.
110.140, H6204. (1) 14 mm.

The identity of this free-living male is uncertain.
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ALPHABETICAL LIST OF FISHES

FIGURE BO.-Locations of capture of: One£rOOe8 e8ohriohtii,
Oneinxle8 eao1wWhtU?, Oneirolle8 aeanth;.aaf, Oha·eno­
phryne parv£oooUB.

The species, genera, 'families, and orders of
fishes taken on the pelagic survey are listed al­
phabetically. Each entry is followed by the phy­
logenetic sequence number assigned to that name.

Aethoprora e"tlteen8 (Brauer), 80
AGONIDAE, 181
Agonidae. unidentified, 181
~EPOOEPHALIDAE, ~7

Alep,ooephalll-8 tettebr08u8 Gilbert?, 6
AiJLOTRIOONATHI,132-134
.A:NAOA'NTHI'NI, 126-130
Anoplogaater eornuta (Valenciennes), 148
ANOPLOGNSTE'RIDAE,l48
AMplopoma. fimbria (Pallas), 179
A!NOPLOPOMATIDAE,179
ANOTOPTERIDAE, 115
Anotoptel"us pha,rao Zugmayer, 115
APODES, 11tl-124:
ArgenUtw siaU8 Gilbert. 14
ARGIDNTIoNIDAE,l3-15
A.rl111ropeleoo8 hawo.ip.'I1.a;.a Schultz, 26
At'gyropelecu8 ;ntermellill-8 Clark, 24

ArgllroveleC'll-B ll1ehnus Garman. 25
Argyr()peleou8 pao;·fieu·sSchultz, 23
Argyrovelecu8 sp., 27
Ar£osooloQ, giZberet (Ogil'by), 122
Ari8tostotnias sc;,nfUlans Gilbert, 59
A!STRONESTHIDA!E, 57
A'vocetUna bowersi (Garman), 119
Bat1wpMZus fleming£ Aron and ·McCrery, 54
BATHYLACONIDAE, 00
Ba.thyZa('() nigr£Cal1s Goode and Bean, 00
BATHYLAGIDAE,16-20
Bathylagtt8 milZeri Jordan and Gilbert. 20
BathlllagU8 oehoten.aiB Schmidt, 17
Ba.thylagu8 paeificu8 GHbert, 19
Bathylagus ·u'6set/l.i Bolin, 18
BathyleptltB Usae Walters, 61
BATRAOHOIDIUAE, 184-185
Bentha·ZbeZla dentata (Chapman), 110
Bentho8em·a 81~borbitaZe (Gilbert), 68
BERYCOMORPHI, 135-148
BLENNIIDAE, 186
Boro8tom.;6·8 panamensis Regan and Tre-wavas, 57
BOTHIDAE, 188-192
Bothu8 Zeopard-itlAt8 (Gunther), 192
Brama japonica Hilgendorf, 159
BRAIM'l'DAE, 159-160
OARANGIDAE,153
OAROHAItHINIDAE, 1
OARlSTJoIDAE, 149-150
Cartstiu.a tIl.acroPlt8 (Bellotti), 149
Oar£8tiu.'J tnaaet·etIBiB Maul?, 150
Oera·toBCopel1t8 to"/{l'/l.setl.di (Eigenmann and Eigenmann),

103
QETOM·J;MIDAE, 63
CETUNOULI, 63
Oha.enophrytl.e parvico-mts Regan and Trewavas, 201
OHA,ULIODONTIDAE. 58
Oha·u·Ziodu.a macmm£ Bean, 58
OHEILODIPTERIDAE, 152
Oh£a8mO(lo'll- tl;j.ger Johnson, 168
CHIASMODONTIDAE.16&-170
Oitharichtl1Y8 8ordid-u8 (Girard), 188
Oitha.rich-thY8 sp., 191
Cith.arich-thYB 8tignw.e1l.8 Jordan and Gilbert, 190
Oitha..rwhthys ;J;a'ntho8tigma Gilbert, 189
CLUPEIDAE,4:
Cololabis 8aira (Brevoort), 125
CONGRIDAE,122-123
Oongridae, unidentified. 123
Ooryphaena hj'PPu'ru8 Linnaeus, 154
CORYPHAENIDAE. 154
Ooryphaenoide8 a.croZE>piB (Bean) ?,128
Oorllphopteru8 nichol.a£ (Bean). 182
Ou.biceP8 gra.r.iU8 (Lowe),155
Oyelothone Goode and Bean, 31
Oyeloth.one a·eclfnid·E'ns Garman, 35
Oyelothone atrarm Gilbert. 36
Oyclothone sp., 83
CycZol1, ....,,/j ('anina Gilbert. 32
Ooyelothone 8ignata Garman, M

•
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o ONE/RODES ESCHR/CHTII
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Oyema atrum GUnther, 117
CYEMIDAE,117
CYNOGLOSSIDAE, 196
Da.naphos oCIl·latus (Garman), 39
DERICHTHYIDAE, 116
Derichthy8 8erpentimM Gill. 116
De8modema POlY8tictltm (Ogilby), 132
Dia.phu8 andersoni Tlining 1, 79
Diap1f.U8 fttlgens Brauer, 77
Dia.p1l.ttB protoculfM Gilbert. 78
Dia.phu8 t11.eta Eigenmann and Eigenmann, 76
Diogen.;'ch-thY8 atlan,fiC"ll8 (Ti\.ning), 69
DiogenichthY8 latern.attt8 (Garman), 70
Diplopho8 sp., 37 .
Ditropic1/.thys sp., 63
DoUchoptery:c Zongipe8 (Vaillant), 22
ELASMOBRANCHII, 1-3
Electrona ria80i (Cocco), 66
ENGRAULIDAE,5
Engrau,Zis -nl.Qrda:c Girard, 5
Eop8etfa iortuz.t~i (Lockington), 195
Evm't/wnnelZaindica Brauer, 114
EVERMANNELLIDAE,114
FZa.gello8tomia.8 boureei Zugmayer, 50
GADIDAE, 127
GEMPYLIDAE. 161
Gempyltl8 8erpens Cuvier, 162
GIGANTURIDAE, 61
GIGANTUROIDEA,61
GZyptocep1l.alu8 zachirfM Lockington, 194
GOBIIDAE, 182-183
Gobiidae, unidentified. 183
Gonichthys tentliool.U8 (Garman), 73
Gonostoma atla·ntictlm Norman 1,29
Gonostoma ebeUngi Grey, 30
GONOSTOMATIDAE, 29-45
HETEROSOMATA,l88-196
H·ierop8 crockeri (Bolin), 65
HolorMnu8 ca.Ufornicus (Gill), 2
Holtbyrnia macrop8 Maul 1,11
HoUbyrnia sp. 12
HoweZla brodiei (Ogilby) 1,152
Hygophum sp., 67
Hypsoblennius gentiZi8 (Girard), 186
IchthyocoCCU,8 elongatus Imai, 44
IchthyocOCCU8 irregulariB Rechnitzer and Bohlke, 45
Icichthys ZockingttJ'l'l-i Jordan and Gilbert, 156
IDIACANTHIDAE, 56
Idiacanthus an·t·rQstomtts Gilbert, 56
INIOMI. 64-115
ISOSPONDYLI, 4-60
KaZi sp., 169
Lampadena tlrophao8 Paxt.on. 82
Lampa.nyctu8 idostigma Parr, 92
Lampanycttl8 niger Gunt.her, 93
Lampanyctlts ·I/.iger Giinther 1,94
Lampa.nycttlS parvicauda Parr, 97
Lampat~ycttls regalia (Gilbert.), 91
LampanyctttB rUteri Gilbert, 90
La.mpanyctus sp, (no pect.orals) , 98
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Lampanyctu8 sp., 99
Lampa-1/.1lcttlB spp.. unidentified, 100
LampanycttlS Btein·beck;' Bolin, 95
Lampan.yctu8 tentlifofflWS (Brauer), 96.
Lampanyctu8 ( Triphoturtf.8) mell';"catWS (Gilbert), 87
La.mpanyctus (Triphottt1"1ls) microchi·r Gilbert. 89
Lampa.nyctus (TriphottWUB) n;"grescet~s Brauer, 88
Lepidopha-nes pyrosoboZfM (Alcock), 102
Lepidopus (Cantusi Goode and Bean, 162
Lcpto8tom;"a-s sp., 48
Lestid·itlm ringens (Jordan and Gilbert), 107
LeurogZossus stUb-ius Gilbert. 16
Lobianchia gemellari (Cocco), 75
LOPHOBRANCHII, 131
LOPHOTIDAE, 134
LophottlS sp., 134
LYOMERI,61
Macropamlep'is macrurus Ege, 109
Maf}/"opitma microBtOttLa Chapman, 21
MACROURIDAE, 128-130
Macrouridae, unidentified, 129
Macrouridae, unidentified, 130
MALACOSTEIDAE, 59
MeZamphaes acanthOt/WlB Ebeling, 139
Melamphae8indicttB Ebeling,140
Melamphaes Zaeviceps Ebeling, 14i
Melampha.eslongwelis Parr,l42
Melamphaes ltt.gtlbrls Gilbert, 143
Melamphaes macrocephaZus Parr, 144
Melamphae8 part'US Ebeling. 145
MelamphaeB spp., 147
M elamphaes BtlborbUaZis (Gill). 146
MELAMPHAIDAE, 135-147
MeZanonus zugmayeri Norman 1,126
Melanostigma pammelas GUbert, 187
MelanostQt1~iasvaldiviae Brauer, 51
MELANOSTOMIATIDAE, 48-55
Melanostomlatidae, unidentified, 55
ltlerlucciuB productllB (Ayres), 127
Mi(}I"Qstoma tt~i.f}/"ostoma (Risso), 15
Mi(}I"Q8tOtnllS pacificlls (Lockington), 193
MiroricttlS taanmgi Parr, 10
Mola mola (Linnaeus), 197
MOLIDAE, 197
MONOGNATHIDAE, 62
Monognathu8 sp., 62
MORIDAE, 126
MYCTOPHIDAE,65-105
Myctophidae, unidentified, 105
Myotophut1& nitidulum Garman, 72
MYLIOBATIDAE, 2
Nansenia sp., 13
NEMICHTHYIDAE, 119-121
Nemichthyidae, unidentified, 121
Nmnichthys SCOWPaC6118 Richardson, 120
NEOSCOPELIDAE, 64
Notolepis ri8BOi (Bonaparte), 108
NotoZychnu8 valdit,ia·e (Brauer), 81
Notoscopehl8 re8pZendens Richardson, 104
0n9irode8 acantha is (Gilbert) 1,200
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Oneirodes esohrichtii Liltken, 198
Oneirodes esohrichtit Lutken ?,199
ONEIRODIDAE, 198-202
Oneirodidae, unidentified, 202
OPHICHTHYIDAE, 124
Ophi<.'hthyidae. unidentified, 124
OPISTHOPROCTIDAE, 21-22
Opostomias mUsuU Imai. 49
Pal.ometa sitM.lUma (Ayres), 157
PARALEPIDIDAE, 106-109
Pal'vir.u;c ingens Hubbs and Wisner, 101
PEDICULATI, 198-202
pomsolus faciUs Parr. 9
PERCOMORPHI, 149-187
Photoneotes margarita (Goode and Bean), 52
PLECTOGNATHI, 197
PLEURONECTIDAE, 193-195
Porichthys Mtatus Girard, 184
P"richthys sp., 185
Poromitra crassweps (Gilnther), 136
Poromit'ra sp., 137
Prionaoe glallca (Linnaeus), 1
Pseudoscopelus scriptus Liitken, 170
PteraoUs velifera (Pallas) ?,160
Roncadrrr stea-rnai (Steindachner), 166
Bagamichthys abei Parr; 8
Barda Ulfleolata (Girard), 163
Bardinops caerulea (Girard), 4
SCIAENIDAE,165-166
Boomber ;apon;cus (Honttuyn), 164
SCOMBERESOCIDAE. 125
SCOMBRIDAE, 163-164
SCOPELARCHIDAE, 110-113
Boopelarchus liue-ntheri Alcock, 112
8copelarchU8 nicholsi (Parr), 111
8copelarchus sp., 113
800pelengys trilltis Alcock, 64
8copeZOberyllJ robustus (Gunther), 138
8oopelogadus mizolepis bispinosi8 (Gilbert), 135
SCORPAENIDAE,171-178
SEARSIDAE, 8--12
8ebastodes diploproa (Gilbert), 173
8ebastodes goodei Eigenmann and Eigenmann, 176
8ebastodes ;rrrdani (Gilbert), 177
8ebastodes proriger (Jordan and Gilbert) ?, 175
8ebastodes sall'ioola (Gilbert), 174
8ebastodes spp., 178
8ebastolobus alaBCanus Bean, In
8ebastolobU8 altiveZis Gilbert, 172
8eriphus poHtus Ayres, 165
SERRANIDAE, 151
Serranidae, unidentified, 151
s:lERRIVOMERIDAE, 118
8errivomer seotor Garman. 118
8phyraena argentea Girard, 167
SPHYRAENIDAE, 167
8tenobracM,U8 leucopsarus (Eigenmann and Eigenmann),

86
RTF,RNOPTYCHIDAE, ~3-28

8ternoptYIIJ dilJfJhana Hermann, 28
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8tomiaa atriventer Garman, 46
8tomias sp., 47
STOMIATIDAE, 46-47
STROMATEIDAE, 155-157
8ftdiJJ atroll' Rofen, 106
8ymbolophrrrus oo.Ufrrrniell,IJe (Eigenmann and Eigen-

mann), 71
Symphunts atrica1tda (Jordan and Gilbert.>, 196
SYNENTOGNATHI,121 .
SYNGNATHIDAE, 131
8yngnathus areta (Jenkins and Evermann), 131
Taaningichthys bathyphilus, (Tllning), 83
Taaningichthys minimft8 (Tllning), 84
Taa1~itlgwhthysspp., 85
Tactostom4 macropus Bolin, 58
TaZismania bifurcata (Parr), 7
Tarletonbeania cremtZaris (Jordan and Gilbert), 74
TETRAGONURIDAE,158
Tetragonftnt8 Cl/,/)ieri Risso, 158
TORPEDINIDAE, 3
Trrrpedo californica Ayres, 3
TRACHIPTERIDAE, 132--133
TrachipteTft8 t. altivelis Kner, 133
TRICHIURIDAE, 162
ValencienneUftS tripunctulatus (Esmark) ?,38
Vinciguerria lucetia (Garman), 41
Vinciguerria nimbaria (Jordan and Williams), 40
Vi1wiguerria poweriae (Cocco). 42
Vinciguerria sp., 43
ZANIOLEPIDAE, 180
ZaniolepiB frena-ta Eigenmann ?,180
ZOARCHIDAE, 187
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